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THE WEEEH IN IRON CIRCLES. 





The near approach of the turn of the year is witness- 
ing, as usual, a great deal of quiet but wholesome 
liquidation. Money is close everywhere, but not to the extent of 
causing alarm or great inconvenience. The country banks are two 
months ahead of time in their demands upon the money centers. 
The inference is that when the crops have to be moved, the demand 
will be less than normal. Money rates are stiffer. New enterprises 
depending upon financing bonds and stocks, make no progress. As 
to crops, the outlook continues good. The weather of the past week 
has, in most sections of the country, been just right for rapid growth 
of corn, hay and minor crops. Wheat harvest is in progress in the 
Southern and Southwestern range of territory, and a large yield is 
assured. Cotton has gained wonderfully in condition since June 1. 
Railroads are not expected to do anything in the purchase of material 
until the July interest is paid. Then, it is believed, there will bea 
greatly improved demand from that source. The general demand is 
undeniably better. Jobbing foundries are getting more work, but 
complain of prices. Railroad and pipe shops are rather more busy. 
Rolling mills are expected to run light in midsummer, but they ap- 
pear to be doing a fair amount of work for the season. The agri- 
cultural implement shops are making great machinery, and running 
night and day to get out work on time. The volume of business at 
Detroit the past week has been large, and especially has this been 
true of Lake Superior charcoal iron, but prices have not advanced. 
The feeling is quite general that business for the last half year will 
be much more active than for the first half, yet buyers seem to be 
able to secure what they need at present figures. While this is 
true at the present time, yet an advance is liable to take 
place without any warning and when it is least expected. At 
Chicago it is noted that the usual mid-Summer dullness is begin- 
ning, this period coming earlier than in past years on account of the 
heavy buying done in the month of May. There isa fair demand 
still, however, for medium-sized lots. Prices remain practically 
unchanged, though on Southern cokes somewhat lower figures and 
longer deliveries are being made by the leading companies. Lake 
Superior charcoals are held at $18, Chicago, for the best known 
brands, but it is reported that one or two of the smaller furnaces are 
still cutting this price. Notwithstanding the fact that more iron is 
being produced than one month ago, and even with the usual Sum- 
mer inactivity at hand, prices at Buffalo remain firm. There is no 
apparent cessation in the general demand, which continues fair, and 
indicates that consumption is at least not falling much behind the 
increased production. The tone of the market, as gathered from 
both consumers and producers, is conservative but hopeful. Sales 
at Louisville for the past week have been rather light; inquiries 
have run mostly for foundry grades, some of which are in scant sup- 


General Features. 





ply, and buyers have experienced difficulty in placing orders for No. 
1foundry. Most consumers are unwilling to anticipate their wants 
very far ahead, claiming prospects for orders in their line do not 
justify it, and while they recognize prices are low, the continued 
closeness of the money market makes them hesitate about carrying 
much stock in anticipation of future requirements. At Philadelphia 
manufacturers are trying to gather up July and August business. 
There is not half the amount of finished iron in stores or at mills 
that there usually is. The mill men have been acting very conserv- 
atively all Spring. They have not been piling up an enormous 
amount of iron in anticipation of a Summer demand ; this restriction 
of stocks is not helping prices, however; all buyers can be promptly 
supplied with whatever they want, but it would take a very little 
run to bring about an exhaustion of stocks. The mill men are going 
to keep on this way during the Summer, so it is said. 

The season is progressing apace, but owing to a series 
of delays, in one way and another, little is known of 
the results accomplished thus far in the ore business. 
The output, in 1890, was about nine million tons, of which approxi- 
mately two millions and a half was left at Lake Erie docks at the 
beginning of this year’s business. Since then the reports have been 
of the most conflicting character, so that without the individual aid 
of the ore men all that can be said of the business up to date must 
remain the merest guess, both as to the amount of ore actually sold, 
and as to the quantity to be mined this year, for 1891 delivery. Some 
of the producers say that they mean to get out quite as much this 
year as last, and thatthey have disposed of about three-quarters of 
this output; others contemplate the mining of only half as much as 
they did last year, and report sales of one-half only of this reduced 
quantity; and still others prefer to do little at this time, waiting a 
turn in the market, and are holding off for better prices, when they 
will determine which policy to pursue. Even among well-posted men 
in the business there is the greatest possible diversity of opinion with 
regard to the expected output for the year, some inclining to five 
million tons, while others exceed that estimate by two million. It 
may be said, however, that in view of the complications which have 
embarrassed the market up to date, it will require a season of the 
greatest and most successful activity during the remainder of the 
year to bring down five million tons of ore. Moreover, if the lake 
shipping could handle a larger quantity of ore, there would be no 
room on the docks, hereabouts, to take care of it, for it must be 
remembered there is the two million and a half left over from last 
year to be disposed of as well. At any rate, dealers say that they 
notice quite a stiffening in the price of ores, and lake freights have 
gone up five cents during the week, making the Escanaba rate sixty 
cents, and the freights from the head of the lakes eighty-five cents. 
In former years the proportion of vessels under charter was about 
ninety per cent., as against a wild tonnage of ten per cent., but this 
season the conditions appear to be largely reversed, for by far the 
greater portion of the shipping is going wild. This means that the 
ore yet to be sold is subject to the increase in vessel freight yet to 
come, and will cut quite a figure in the market. The dock strike, 
which came to an end this week, will, for the next three weeks, seri- 
ously interfere with the speedy handling of ore, as the vessels, both 
light and loaded, are bunched, and are apt to remain so for some time, 
until the tangle may be straightened out. In the pig iron market 
signs of improvement are not wanting, and although the price for 
spot iron is not any higher, it is firm, and the furnaces are no longer 
anxious to cover their output. The demand is fair in all the lines, 
but is best for Bessemer. There is no Bessemer to be had for June 
or July delivery, and but very little for August remains uncovered. 
The price of Bessemer and No. 1 foundry irons is about $15.50 cash, 
at the valley furnaces, with a dollar less for No. 2 foundry, but mill 
iron isexceptionally strong, and is being held for $13.75. The mills 
are rushing as much work through as possible in anticipation ot 
their shut-down, to begin July 1, and the hardware trade reports a 
good business. 
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SIDE LIGHTS ON THE SHIP CANAL SCHEME. 


Mr. J. M. Goodwin, Chief Engineer of the Pennsylvania Ship 
Canal Commission, contributes an interesting letter to Zhe /ron 
Trade Review, this week, in defense of the commissioner’s report 
against the charge that it does not take into account the great 
changes that have taken place in lake tonnage of recent years. Mr. 
Goodwin's argument will have to stand on its own merits, but it is 
not out of order to say that he proves himself an adept at handling 
statistics, and our amiable contemporary, the Marine Review, will 
have to ram its guns to the muzzle with grape and shrapnel if it ex- 
pects to meet Mr. Goodwin with his chosen weapons on equal terms. 
In the meantime, 7he /ron Trade Review will continue to act as an 
interested spectator to the polemic combat, only giving such en- 
couragement to either side as the exigencies of the case may seem to 
require, always keeping in view the fact that it is the province of a 
representative paper to give the xews, without fear, favor, or preju- 
diced comment. . 

Since the accuracy of the commission’s report has been impugned 
in some quarters, it may be interesting to compare the respective 
statements of the lake marine (December 31, 1889)—exclusive of Lake 
Champlain—as made by the Census office May, 1891, and the Ship 
Canal Report, made February, 1891. Here they are: 

CENSUS BULLETIN NO. 66. 
NN TRIAIING 5 nisi cen ddecemnhipdaaion don kebausautsaees idtinedentodé tiaGiiabiowebsiscuntosee 54 
Screws, including tugs, ferry boats, and pile drivers............c....00ee00s 1,259 
Sand boats, dredgers, and fire boats 12 


EE Se cccciptsuancsavensapbivrces 
“Unclassified ”’ 











RINNE SI iuiiictonsnn bcovadiciapee¥cersseressegeriubyniaiupuiesicdauaspeuiaineicenivancviacely hie 
Sailing vessels— 
Schooners, barges, scows, yachts, and One “ yaw] ’’......cccccsecccresseceeeees 1,217 
Sloops, and sloop yachts.................sseccssserees é - 42 
MI MI bas side sa nevavncocanaposessecntensipbhesacecteposivins sovaresiSescoseccaataases te 
IEE OMNIS das icin cencovienccondculeractedelaelstesccisaendsneissciekinstesa,cdlesecaa eee 


SHIP CANAL REPORT. 





Se Soe a st asa baa au ealcn eh bap ancannss evbisite édndeuascaamaubneibine 61 
Screws, all classes, tugs, etc., except as DelOW.............cccceseecesssscescsees 1,273 
| Er eee EIEN OREN pe tee EE ae eee 2 
Steam canal boats 55 
Oc sircs tea aaa aie aa ithiaddchn 4s sak cata dbwenninddyoidasav oumbbhsestsidnsbevowbastspenbac vuenboniin 44 








PC Casi s cine ccnctaitaasccaresandsnetemiendsinss<eectsenndprends cssnsecsanes nnvctssctanemn lk Oe 
Sailing vessels— 
Schooners, schooner yachts, barks (3) and 1 ‘‘ rigged barge’’............. 1,215 
NN IE IID SIN occa nasa cinasened-scenseesuactencen -eseseate covesnenatoveiesss yuous 32 
SIN III iain 1s as aad oda cncedcaded gekonebbbnebesadbediieresse sesibiees ka <gognectenent ay 
DRT ORECO POBRGIG ooo is ceicsedsssconvecseeenesessocsccesonnccesssocvensscnseneasess cescasouecoes 2,682 


Considering the difficulty of obtaining semi-official data, the com- 
missioners appear to have come reasonably near the facts. 





“WILL BRITAIN RETURN TO PROTECTION?” 


Such is the startling query propounded by the British Manufact- 
urer in its issue of June 1, and its answer is most significant, consid- 
ering the source from which it comes and the constituency to which 
it is addressed. Characterizing the Premier of Great Britain as one 
who “‘sees and understands that universal Free Trade is much further 
off inthe dim and distant future than what Mr. Cobden thought it 
was,” and yet a person who shows “‘a dogged determination not to 
yield to the inevitable,”’ the Manufacturer goes on to make this sting- 
ing arraignment of Free Trade: 

Transpiring events are object lessons that bear directly on the question 
Lord Salisbury may be viewed as the standard bearer of Free Trade; and we 
may inquire what advances that theory has made outside of Great Britain since 
it was inaugurated 50 years ago. The answer is,that while Great Britain has 
clung to it with great tenacity and perseverance, there is now no other im- 
portant nation that entertains it. It has been abandoned for protection; and 
we see that under the benefits of protection France and Germany are sharing 
largely in a trade that was once under the entire control of Britain, even in- 
vading the British home market and creating havoc and consternation among 
British manufacturers, and the utmost distress among British workmen. Lord 
Salisbury has no power, under Free Trade, to relieve this terrible state of 
affairs. On the other hand, Mr. Blaine, backed by the power of American pro- 
tection, is forcing other nations to make terms with him by which they will 
receive American products on better terms than Lord Salisbury can hope to 
obtain for his: country. 

The Manufacturer proceeds to show how Mr. Blaine has “ forced ”’ 
Brazil, Spain and other countries to enter into reciprocal arrange- 
ments with the United States, to the manifest advantage of both 
parties, and says that “ Lord Salisbury could never have forced such 
an arrangement in favor of Free Trade Britain ; and Mr. Blaine could 
not have forced such arrangement if the United States had not enter- 
tained a high tariff policy.” It further demonstrates by the British 
Board of Trade statistics that while imports into that country are in- 
creasing, exports show a clear decrease. Commenting on the fact 
that imports of manufactures of cotton into Nottingham and of woolen 
into Yorkshire have increased by over 10 percent.,itsays: ‘ This is 
Protection bearding the British Free Trade lion in his den; and these 
importations into Britain of cotton and woolen fabrics are from the 





| most highly protected countries—France, Germany and the United 
States.”’ 

Even that monument of conservative English sentiment, the 
London 7imes, after reviewing the situation, makes use of this re- 
markable language: ‘Other nations will not give us something for 
nothing, nor is it reasonable to expect it. Wisely or foolishly we 
elected to denude ourselves of the power of offering them a fiscal 
quid pro quo, and to trust entirely to the force of example and the 
inherent power of our Free Trade principles. Having nothing to 
offer in return for favors, it is idle to beg other nations to refrain 
from what they think profitable, merely because it is disagreeable to 
our manufacturers,” which, we apprehend, sizes up the situation as 
neatly as the most ardent Protectionist might desire. The J/anw- 
facturer’s question may mean more than appears on the surface. 





CHEAPER IRON IN THE TWO VALLEYS. 

Practically all the furnace capacity of the Mahoning and Shen- 
ango Valleys is now in blast, the majority of stacks having 
blown in during the first week in June. That means a weekly pro- 
duction of from 20,000 to 25,000 tons now, as against six months of 
voluntary idleness. Moreover, it means a reduction in the cost of 
manufacture which a correspondent of the Baltimore Manufacturers’ 
Record figures out at $2 per ton. This is the way he does it: 

The reduction in the prices of Lake Superior ores amounting to an aver- 
age of about $1 per ton, 25 cents off on a ton of coke, and a 10 per cent. reduc- 
tion in furnace labor, equal to about 15 cents per ton of iron, make a total of 
about $2 per ton of pig iron produced as the advantage that has accrued to 
ironmakers in the Mahoning and Shenango Valleys, and in the Pittsburgh and 
Wheeling districts during the last six months. It isin consideration of such 
an advantage as this that the general resumption of operations in this region is 
taking place. Manufacturers hereabouts express considerable confidence in 
the future of the iron trade, and do not look for any conditions that would 
necessitate a reduction from the present selling prices. With coke at $1.90 
there is still ample opportunity for a reduction frcm that figure, and furnace 
operators freely express their belief that coke will be cheaper before long, 
now that the Connellsville strike is over and more than three-fourths of the 
ovens in that region lighted. The manufacturers have not abandoned the 
idea of cheaper transportation, and, indeed, there is plenty of room for such 
a reduction without danger of any injustice to the railroads. 


The Record, commenting editorially upon the above statements, 
sounds a note of warning to Southern iron-makers in these words: 


Briefly, the situation is this: The iron manufacturers of the two valleys 
have been idle for six months; they have disposed of their accumulated 
stocks of pig iron, and they are now resuming operations under conditions 
that enable them to make iron about §2 per ton less than they could when 
they blew out their furnaces in January last. Now, if the Southern manufact- 
urers expect to sell their iron in competition with the valley manufacturers, 
as they have been doing for months past, they must be prepared to meet 
much lower prices than their Northern competitors have hitherto been able 
to make. Are the Southern manufacturers prepared forthis? Havethey been 
able to reduce the cost of their iron to an extent that will compare with the 
reduction in the North? Are they able to reduce the price of their pig iron $2 
per ton if such a course be necessary in order to hold their trade? Two dol- 
lars is a very large sum to be lopped from the price of a ton of pig iron, and 
it represents about double the profit that most manufacturers have been mak- 
ing during six months past. 

Added to the lessened cost is the remarkable financial soundness 
which enables the furnace companies of the two valleys to shut down 
for six months, seemingly without embarrassment. In calling atten- 
tion to this fact does the Aecord suggest still further comparisons? 





REFERRING to some recent comments of The Jron Trade Review 
on the growth of Protection sentiment in Great Britain, the WVa/zona/ 
Labor Tribune (Pittsburgh) says: 

The Labor Tribune’s view of itis that what’s good for one man may be 
poison for another. The conditions in Great Britain are so radically different 
from those prevalent in America that their trade policies must differ in like 
degree. America has an exceptionally rich home market ana it wants to 
build up industries. Great Britain’s home market is worth looking after, but 
the foreign markets are a necessity to the industries of that kingdom, and its 
industries are in a finished shape. Protection against America would be sim- 
ply adding to the price the British people would have to pay for eatables, 
those requisites of John Bull’s stomach, beef, pork and wheat ; and would also 
add to the price of the cotton goods they consume, It is only a country hav- 
ing like conditions to those of America that the American policy can apply to 
successfully. 


The opinions of the British Manufacturer and the London 7imes, 
quoted elsewhere, scarcely carry out the 77idune’s view of the situa- 
tion. 





Iron pipe is being shipped from Philadelphia by the all-water 
route to Seattle, a distance of 13,000 miles, in direct competition with 
Western iron towns and foreign dealers. Nearly all the water-pipe 
in San Francisco, San Diego and Portland also went by this route. 
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If this can be done by the distant Patagonian route, at how low a 
figure can Eastern pipe be laid down on the Pacific coast when the 
Nicaragua Canal is completed? 





THE Chattanooga 7vadesman is again overwhelmed with the 
beauties of the storage warrant system and gives a half column of its 
valuable space to an article on this subject. It is scarcely necessary 
to say that it fails to quote from the numerous articles now appear- 
ing in the leading iron journals of Great Britain condemnatory of 
this system. 





Our exports of manufactures of iron and steel in 1890 amounted 
in value to $29,100,660. Ofagricultural implements alone we export- 
ed $3,859,184 worth, of which $1,097,526 worth went to the Argentine 
Republic. Our foreign trade is slowly but surely increasing. 





RESTRICTION AGAINST ENTERPRISE. 





The current issue of the Cleveland /rom Trade Review, in its “ general 
features” of the market, says: 

“A rather significant ‘straw’ in the trade wind is the fact that car com- 
panies are at last begining to purchase more freely. They state that in mak- 
ing bids for furnishing cars to-day they are asking more than was named 
30 days since, and sales are being effected, though no large transactions have 
been reported. The feeling is that the coming 30 days will show increased 
demand for cars at higher prices than have been ruling, and that the long- 
continued policy of not buying or repairing cars on the part of railroads will 
change to increased activity, owing to the heavy demand to move the crops, 
and that all car companies will have until fall what business they can turn 
out. To offset this is the prevalent feeling among consumers of pig iron that 
the end of the coke strike means a large addition to output, and that this will 
prevent an advance, if not cause actually lower prices. This keeps back the 
large buying movement that might naturally be expected to followa long 
period of light purchases. Whether this is a wise course to pursue remains to 
be seen.” 

If the fear expressed in the foregoing has real foundation in fact, mayhap 
the following may have the effect to give courage to bashful consumers : 

“SCOTTDALE, Pa., Jane 15—The coke operators will blow out ovens on 
account of the increased demand which has occurred in the market during the 
last week. The Frick Co. to-day blew out 22 per cent. of their ovens at the 
Mutual, Calumet and Redstone works. These works have been running full 
since the collapse of the strike.” 

It is a debatable question whether sudden and wholesale shut-down of 
production has the effect to revive a market. The coke and blast furnace 
shut-down certainly did not have the effect intended on the iron market. 
Though prolonged to equal about 20 per cent. of the producing year, the re- 
striction was counterbalanced by the caution of consumers, who naturally 
inferred that the market was demoralized, and that it might become much 
more so, thereby giving them promise of still lower prices. Many furnaces 
went out of the market, and so did many consumers of iron, so it is a question 
whether anything was gained to the producing interests by the restriction of 
output. Had business gone on as usual, lack of confidence would not have 
been created as it was, and the present condition and prospects would be at 
least as fair as they are now. The buying movement would not have stopped 
short; it might have been less for a time, but the prices would have been en- 
couraging to extensive enterprise, and that would mean general activity all 
around the business circle.—[National Labor Tribune. 





Denmark and Foreign Iron. 

The Committee of the Wholesale Dealers’ Union, in Copenhagen, has just 
published its commercial report for 1890, dealing generally with the trade and 
means of communication of Denmark. In referring to iron and steel, the re- 
port contains some pertinent remarks. It states that “In recent years the im- 
port trade of iron bars and plates for forge and engineering works has grad- 
ually gone over to German firms, whereas formerly the greater portion was 
supplied by Sweden. The considerable imports of Swedish plates have 
diminished to a very small amount since the Rhenish articles (Siegen) were 
introduced. Swedish iron possesses great softness, purity and proportionately 
large ductility ; it is used for horse-shoe manufacture and fine work where the 
iron undergoes considerable bending. On the other hand, German iron has a 
fine face, is regularly rolled, and of fine grain; and it is applicable to general 
engineering and constructive work, bolts and nuts, screws, etc. Belgian and 
English iron is, however, only used where small sorts, such as iron beams, 
cast iron pipes, cisterns and reservoirs, are required. The German iron indus- 
try is remarkable for its capacity of constant progress. Whilst the provision 
of Belgian and English iron during the past year was smaller than usual, that 
of German iron advanced, the latter being substituted for the Swedish iron 
formerly used. The endeavor of the German work is to produce a purer and 
better article.”—[Colliery Guardian, London. 





Canada's lron Industries. 

The production of pig iron in Canada last year amounted to only 21,772 
tons, valued at $331,000. Reducing all the iron and steel used to the basis of 
pig, the country consumes about 400,000 tons of pig iron a year. All told, the 
value of the mineral products of the Dominion, in 1890, was $19,000,000. The 
production of iron ore was 76,500 tons. Iron is found in considerable quanti- 
ties in all the Provinces, and the supply is practically inexhaustible. The 
iron of Nova Scotia is particularly fine, and brings in the market nearly 
double the price of English iron. 








LAKE COMMERCE AND THE PROPOSED SHIP CANAL. 





BY J. M. GOODWIN. 
WRITTEN FOR THE IRON TRADE REVIEW. 

Following its statements that the entire report of the Canal Commission 
(relative to applicability of lake craft to canal service) is based on a considera- 
tion of the “inferior” vessels of the lakes, only; and that these inferior ves- 
sels, (the “little” craft, that could get through locks 300’x44’ in the clear, 
with 15 feet of water on the sills,) are “fast becoming removed from the lake 
marine,” the Marine Review asserts that “the lakes own more steam vessels 
of 1,500 to 2,500 tons than the combined ownership of this class of vessels in 
all other parts of the country. This class of fast steam tonnage is used in the 
ere and coal trade of the lakes. Canal vessels cannot compete for the busi- 
ness.” Why draw the line at 2,500 tons? There were in service on the lakes, 
in 1889, several screw steamers of over 2,600 tons, “ gross” tonnage. There 
were three of 2,669 “gross” tons, each. We will count in everything over 
1,500 gross tons measurement, including five paddle-steamers that are not ore- 
carriers. 

The list for 1889, given in the Canal Commission report, shows 143 “steam- 
ers” of 1,500 tons and upward, on the lakes (exclusive of Lake Champlain) 
but this list did not include three passenger steamers which may properly be 
rated in this class. Including these three vessels there were on the North- 
western lakes, in 1889, 146 steam-vessels of 1,500 gross tons, and upward. 








Tons. 
Three of these were “composite ’’ vessels, AG gTEGAtiNG............cereessceesereececseereeecsesrsenenenenes 6,401 
Twenty-one, (including three paddles) were Of Steel...........0.-.cccecseeneennennerseeereeseetsenceeeesneeens 45,642 
Twenty, including two paddles) were of iron, aggregating... Sédeacese tvissnneseenesabocewen eapeinns. anne 
So aggregate tonnage in steel, iron and comp. was.. ebéenhecsuacosnecsteancenecepy et docs deugseet sauces’ EE 
Aggregate tonnage in wood (averaging 1,843.54 tons) was cid Sadesbeoeasnccoeseeseesusebeotececsaeseseysapsoas 188,041 
Grand aggregate of steamers OVE 1,500 tOMS..........ccseceeeeerersreceeceeseeeescneneesscrecuneeseneeeeeeseeeeers 277,891 


Ot steamers of 1,500 gross tons, and upward, owned at tidewater ports of 
the United States (exclusive of Mississippi river steamers, and not including 
any of the great ocean “ liners,”) there were in 1889, 148. 


Tons. 
Of these, three were steel, aggre gatiMG..........ceeeeceesssenrserseccersreeecrreersrecerssseserrsersesssanstereces 6,084 
And 108 were of iron, aggregating eee .0 0pnescgeanes erence soscncsnscossegucaennceseesecooneseoucosagesestossoessoccmnpnes 281,557 
Aggregate tonnage, iron and steel .......... 00s occepcoseseeensoesescoscescens 287, 641 
Thirty-seven were of wood, (av eraging 7 745. 56 tons) ‘aggregating. We eoccceconeccoosstocccscscocesscesse 64,586 
Grand aggregate of tidewater steamers Over 1,500 tOMS..............seeeeseeeeereeeeeeeeeeeeneceseeeseceeeeres 352,227 
The average tonnage of the above specified steel steamers of the lakes iS...........s+ssssesees 2)173-42 
Average tonnage of steel steamers at tidewater ports... wheseeentsnene, Ml '028 00 
Average tonnage of iron, steel and composite steamers of the Jakes, (1889), WE sccesiesnae 2,042.04 


O: the 148 steam vessels, over 1,500 tons, owned at tidewater ports, in 1889, 
III, or 75 per cent. of the number, were of metal. 

Of the lake equipment of same class 30.1 per cent. (including the com 
posite vessels) were of metal. 

In 1889, there were owned at the port of New York, 68 steamers of 1,500 
tons and upward, having aggregate gross tonnage of 164,934 tons 

Of this fleet 59 vessels were of metal, having aggregate gross tonnage of 
147,288 tons, or 57,438 tons in excess of the entire metal tonnage of the lakes. 

As seen above, the aggregate tidewater tonnage (over 1,500 tons), or 74,336 
tons in excess of lake tonnage of like class. 

As to the assertion that the biggest and fastest steamers of the lakes are 
the ore and coal carriers of the lakes to the exclusion of vessels of other 
classes, we have to repeat, what the report of the Canal Commission fully sets 
forth, that more than 25 per cent. of the ore delivered at Lake Erie ports for 
supply of the Allegheny-Mahoning-Shenango district comes in sailing vessels ; 
and that of the entire fleet of ore and coal-carriers on the lakes in 1889 (the 
year with which the report of the Commission deals), more than 50 per cent. 
were applicable to service in a canal such as that recommended by the Com- 
mission. 

In making its investigations the Commission particularly analyzed the 
business of the L. S. & M. S. R’y Co.’s docks, at Ashtabula harbor, for the 
reason that the receipts of ore at those docks are materially greater than 
those of any other one system of docks on the lakes. 

Of the 1,029,920 gross tons of ore received at said docks, in 1889, 25.1 per 
cent. came in sailing vessels; and of the sailing vessels bringing it 94.2 per 
cent. were of less than 1,000 tons, gross measurement. Fifty-three and seven- 
tenths per cent were between 600 and 900 tons and 33 per cent. were below 600 
tons measurement. 

Twenty-four and one-half per cent. of all the sailing vessels delivering ore 
at said docks, in 1889, have been built since January 1, 1880, and 12,26 per cent. 
since January 1, 1885. 

Of the steam vessels bringing ore to said docks in 1889, 554 per cent. were 
under 1,500 tons gross measurement; and 7314 per cent. were under 1,800 tons. 

Of the steam fleet delivering ore, as aforesaid, over 92 per cent. have been 
built since 1872; and of those built since 1872, 52 percent. are of less than 
1,500 tons gross. 

Of those of less than 1 500 tons, 17 have been built within the three years 
ending June 30, 1889; and 23 have been built since June 30, 1886. Of these 23, 
12 are of less than 1,000 tons, each. 

The average ore-cargo delivered at said docks at Ashtabula, in 1889, by 
steam and sail together, was under 1,500 gross tons; total number of 
cargoes, 696, 

The average total delivery of ore at said docks, in 1889, per vessel, steam 
and sail taken together, was 3,924.226 gross tons. Average total delivery of 
ore by the steamers (total number of steamers into total number of tons deliv- 
ered), was 4 960 tons. 

Of the schooners delivering ore as aforesaid, one group of 25 delivered 
average total of 5,298 84 tons ; and one group of to delivered average total of 
6,940.1 tons. 

Of two schooners, built in 1874, of 863 and 845 gross tons respectively, one 
delivered 8,939, and the other 8,901 gross tons. 

Of the coal shipped (in 1889) from L. S. & M.S. Railway docks at Ashta- 
bula, 35.1 per cent. went in sailing vessels, The average of all cargoes of coal, 
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so shipped, was 1,077.1 gross tons. Of 104 cargoes, shipped in 104 several 
vessels, 73 per cent. were of less than 1,250 gross tons. Of 139 vessels taking 
coal cargoes, 62% per cent. were of less than 1,430 gross tons coal capacity. 

These facts refute the assertion that the “big, fast steamers” do the ore 
and coal-carrying of the lakes to the exclusion of vessels that are neither very 
big nor very fast. 

The statement of the Marine Review that the schooners are fast disap- 
pearing from the lakes is not in accord with the facts. The schooners are so 
far from disappearing that those of 400 tons and upward have increased in 
number at a rate exceeding that of the increase of the lake marine as a whole. 

There has been a decrease since 1872 in total number of sailing vessels on 
the Northwestern lakes; but this decrease has been entirely in vessels below 
400 tons measurement. 

Total vessels (all classes) on lakes (exclusive of Champlain) in 1872 was 

2,090; in 1889 it was 2,682. Ratio of increase: 12832. Ratio of increase of 
sailing vessels between 400 and 1,500 tons: 2026. Ratio of increase of steam 
vessels (all cJasses) 2 148. 


RATIO OF INCREASE OF STEAMERS, RATIO OF INCREASE OF SAIL VESSELS 


1872-1889. | 1872-1889. 
Between 500and 600 tONG...........ccceseeees 2.1666 | Between 600 and JOO tONS..........seececceeee 2.000 
“i ZOE *: 2,800 COMB cccesccesisvccrcccte 2.3333 = 700 BOO tOMS........000+seececeee 2.9090 
1,100 ‘* 1,200 tons a 800 ‘ goo tons..... 3.1666 
= 1,200 ** 1,300 tons goo “ 1,000 tons 14.000 
1,400 ** 1,500 tons.. ee 8 ee 5 c00} 





Decrease in sailing vessels under 200 tons,173; between 200 and 400 tons, 
120; aggregate decrease, 293. Increase in vessels above 400 tons, 120. Ulti- 


mate decrease 173. 
No. Tonnage. 


Total sailing vessels, in 1889, of 300 and up to 4oo tons...... 162 54,166 
GBD LOMO BIE WI WETS vosiicn svsccnscevinscecsccestsccscosessensbcoccescetcescseses 238 161 238 
Aggregate... coccee ececcsee §=00 215,404 


Of these 400, twenty a are over r 1,000 ‘tons, aggregating 25 437 tons; average 
about 1,272 tons. 

Exclusive of the vessels of ever 1,000 tons we have 189,967 tons of sailing 
craft exactly suited to canal work. This fleet has carrying capacity of 247,241 
gross tons of ore, andin 12 round trips would carry down the canal 3,000,000 
tons of ore, and bring back 2,700,000 tons of coal. Thisis the sailing fleet 
only. 

“Canal” steamers, of 500 to 600, and from 700 to 1,200 tons are not “ disap- 
pearing.” The ratio of increase in these classes is much greater than that of 
increase of steamersaltogether. In 1889 there were on the lakes of screw 
steamers between 400 and 1,400 tons, 221. In addition to our fleet of 380 
“canal” schooners we havea fleet of at least 200 steamers suited to canal work. 

Were the completion of the canal within a given time an assured event, 
vessels would be built, in anticipation of the opening of the waterway, to carry 
fully 3,000 gross tons on 14 ft. draft. 

Even now (June, 1891,) we have the new steamer “ E. C. Pope” bringing 
2,741 gross tons of ore, from Lake Superior, on 14 ft. 1 inch draft. To be sure, 
the “ Pope ” is 337’x42’, and would not pass locks of the size recommended for 
the Ship Canal; buta steamer 300’x44’ would pass such locks and would 
carry 3,000 gross tons on 14 ft. of water, exclusive of canal fuel. 

But the current practice in building of lake-freight-carriers will supply 
all the “ canal ”-craft necessary to a full utilization of the canal. 

Of the one hundred and eleven (111) screw steamers built in 1889 seventy- 
one (71) per cent. were below 1 400 tons, gross. Of the 50 above 300 tons 
measurement 36 per cent. are distinctly suited to canal service; and 42 per 
cent. are entirely available for such service. 

Of schooners built in 1889 there were eleven between 300 and 1,200 tons, 
gross. 

In 1888 there were built, on the lakes, 25 steamers, (exclusive of paddles.) 
of from 400 («), 1,500 gross tons, and three between 299 and 400 T.; and seven 
schooners of over 300 tons. 

Thus in the two years (1888 and 1889) we find built, on the lakes, 60 “canal” 
vessels ; viz.:—39 screw steamers and 21 sailing vessels. 





A New Feature. 

Commencing Sunday, June 21st, the Pennsylvania Lines will inaugurate a 
daily through Pullman sleeping car service between Cleveland and New York, 
leaving Cleveland 1:40 p. M, and arriving at Pittsburgh 5:55 p. M, Philadelphia 
5:25 and New York 8:00 o’clock next morning. Cleveland passengers will be 
served with supper in new Puliman dining car on the Fort Wayne route be- 
tween Alliance and Pittsburgh. A corresponding fast train will be run west 
bound, leaving New York at 6:30 p. M. daily, arriving at Cleveland 11:40 A. M. 
next morning, with through Pullman sleeper. Breakfast served in dining car. 
Pullman’s newest and best sleeping cars, with drawing room and smoking 
room, will be run in this service. Note the quick time and through car ser- 
vice to Pittsburgh, Philadelphia and New York every day in the week, and 
reserve your space at city office, Weddeil House corner; telephone 1263; or 
address C. IL, Kimball, Ass’t. General Passenger Agent, 155 St. Clair Street, 
Cleveland, O. 





THE July Lippinco/?’s opens with a charming novel by Mrs. Amelia E. Barr, 
called ‘A Rose of a Hundred Leaves ;” other articles are: “ Physical Culture,” 
by Edwin Checkley; “A Surpise to Mr. Thompson Byers,” by Richard Mal- 
com Johnston; “The Future of Cuba,” by Frank A Burr; “Triumph,” by 
Helen Gray Cone; “English and American Newspapers,” by Alfred Balch ; 
“The Vengeance of Padre Arroyo,” by Gertrude Franklin Atherton; “ Talley- 
rand and Posterity,” by C. R. Corson ; “ Captain Charles King and his Army 
Stories,” by Major William H. Powell. 





From End to Eng, 
The entire length of the line, tickets will be sold at one fare for the round 
trip, July 2d, 3d and 4th, between any two stations on the Nickel Plate. 


RECALESCENCE IN STEEL AND IRON. 





In the current number of the Philosophical Magazine, Mr. F. J. Smith 
gives an account of some new methods of investigating the points of reca- 
lescence in steel andiron. The object of the experiments was to discover the 
time connection which exists between the change of form and the change of 
temperature. Several methods of experimentations were tried, and the fol- 
lowing was the one finally adopted. The upper end of the steel wire to be 
tested was fixed vertically ; the lower end was attached toa long light lever 
of aluminum, so arranged that a sma)l change of length of the wire caused a 
large movement of the end of the lever, which traced a line on the smoked 
surface of paper rotating on an ordinary physiological chronograph cylinder. 
A platinum-p!atino-rhodium therma-couple, twisted round the wire where it 
was heated, was in circuit with a Deprez D’Arsonval galvanometer. By means 
of this combination the temperatures at which the changes of length of the 
wire took place was read. The movements of the beam of light reflected from 
the galvanometer were recorded on a moving photographic film. The out- 
come of the experiments was that the changes of form of the metal under 
examination took place at the times of change of temperature, so that a curve 
so traced on a smoked paper can be used as an index of the changes of form 
and the changes of temperature. Thinking that it might be probable that 
these changes might be accompanied by some sounds at the critical points, 
the following apparatus was constructed: A mica disk was fitted into a circu- 
lar recess turned out of a piece of wood. The steel wire under examination 
was attached at one end to the center of the disk, at the other to a vertical 
post. The front of the recess into which the mica disk was fitted was fur- 
nished with two sounding tubes. On heating the wire a certain temperature 
was reached at which a sharp crackling sound was heard. As the temperature 
was increased this ceased ; then, on removing the flame, at the same temper- 
ature at which the first sound was heard, a second similar sound occurred. 
This took place at the point of recalescence. As the wire cooled this ceased, 
and then when a temperature of about 490° C was reached, a very sharp sound 
was emitted. This third sound appears to take place at the second critical 
point observed by M. Osborn. The wire used in these experiments was steel 
pianoforte wire, annealed and straightened. The last experiment was also 
arranged so that the steel wire when heated should be in a strong magnetic 
field. Repeated trials showed that the sounds produced were in no way 
altered by the fact of the wire being in the magnetic field. 





Southern Pig Profit 

The Palaski Iron Company’s annual report for the year ending March 31 
has just been issued. The company owns the Pulaski furnace, the plant, with 
houses, etc., being valued at $324 42407, while the mineral properties aggre- 
gate 2,369 acres, which represent, including 200 shares of the Virginia Mining 
Company at cost, $150 74094. During the year the furnace was out of blast for 
repairs 68 days, and other stoppages carried the total to 103 days. During the 
time that it was in actual operation, 262 days, the furnace made 30,401 tons, 
equivalent to 116 4 tons per day, at an average cost of $1201. The total ore 
consumption of the furnace was 71,168 tons, the average yield of which was 
4271 percent. During the first six months of the fiscal year the average net 
price received at the furnace for pig iron sold was $13 08, while during the last 
six months the net price was $1272, the average for the year being $12.88. 
There was paid a 10 per cent. dividend on $300,000 capital on May 15, 189», and 
in August and November of 1899, and February, 1891, a dividend of 24 per 
cent. for each quarter on $450 000 capital. 





Second-Hand Rails May be Reimported Free 

The Treasury department has rendered an important decision concern- 
ing the importation of railroad iron. An application has been made by the 
President of the Michigan Central Railroad to reimport free of duty quanti- 
ties of steel rails exported by the Michigan Central Co. from the United States 
for the use on its Canadian Southern road in Canada during the last ten years. 
The application states that these rails are partially worn, and it is desired to 
reimport them for use on branch lines in Michigan or for sidings. The de- 
partment decides that if the identity of the rails is proved they may be reim- 
ported free of duty —[Railway Review. 





Scribner's Magazine for July (beginning the tenth volume) has its leading 
article on a subject which attracts particular attention at this season—“ Speed 
in Ocean Steamers.” The author, A. E. Seaton, is connected with a large ship- 
building firm in England, and makes perfectly plain to untechnical readers 
the various conditions which must be borne in mind in designing ocean grey- 
hounds, and the most advanced methods which have met them. The illustra- 
tions show a number of the fastest steamers afloat. This issue contains also 
two illustrated out-of-door articles—one on “Izard Hunting in the Spanish 
Pyrenees,” and the other fishing for the Black Sea-basson the Pacific Coast. 
The number is unusually rich in fiction, containing four complete short 
stories. There are three articles of political importance—one on “ Starting a 
Parliament in Japan,” by Professor John H. Wigmore, of the University of 
Tokio ; another giving a civil engineer’s glimpse of the revolutionary Repub- 
lic of Hayti, and the third summarizing the romantic history ot outlawry on 
the Mexican border. A picturesque account of an old Danish town; a literary 
essay of unusual quality on Landor, and poems by John Hay and Mrs. James 
T. Fields, complete a number of remarkably varied interest. The frontispiece 
is the last one of Mr. J. R. Weguelin’s notable full page illustrations for 
selected Odes of Horace. 





ABOUT 1,000 architectural iron workers have gone on a strike at Chicago. 
They demand eight hours as a day’s work at 30 cents an hour. Several firms 
seem inclined to yield, or at least to make some concessions. The strikers 





are very firm in their demands, and well organized, 
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LAKE SUPERIOR MINING NOTES. 





The Norrie outdid all former shipping records on Thursday, when a total 
of 8,600 tons were sent out. The boys claim they will load 9,000 tons some fine 
day when everything works just right.—[Iron Tribune. 

Mining operations have been resumed by the Platt Iron Company, on its 
property adjoining the Wheat on the Cascade range. Charles L. Lawton, son 
of ex-Commissioner C. D. Lawton and formerly time-keeper of the Florence, is 
in charge as local agent and rather inclines to the belief that the Platt will 
ultimately have a place among the dividend-paying mines of the county.— 
[Negaunee Herald. 

It is estimated that fully 350,000 tons of ore will be shipped from the Crys- 
tal Falls district this season. 

The Mastodon expects to ship about 60,000 tons of ore this season. 

The Sheridan, Iron River district, has not suspended operations entirely, 
as seems to be the general impression. No active mining is going on, but 
some work is carried on. 

All of the mines in the Crystal Falls district, with the exception of six, 
present scenes of general activity, and if the visitor did not know it was a sea- 
son of depression in the iron ore markets he would never guess it after review- 
ing operations in the great iron district of Crystal Falls. At the present writ- 
ing the shipping mines are: Mastodon, Shafer, Paint River, Monitor, Dunn, 
Hemlock, Mansfield, Great Western. The mines that shipped last year and 
are now idle are: Youngstown, Armenia, Crystal Falls, Manganate, Hollister, 
South Mastodon. The last season shipment of the mines now working aggre- 
gated 458,478 tons, while the now idle properties was but 79,291 tons, making a 
total of 537,769 tons. It is hardly probable that the Mastodon mine will reach 
its output of last year; but 30,000 tons have been disposed of so far this year, 
though there is plenty of time to sell, and the mine could yet make a record 
even if not ahead of that last year. The Dunn will quite likely even its ’90 
output of 156,000 tons. It is in condition to do even better than that if a de- 
mand is made. The Shafer has contracted to deliver ore this year to nearly 
double the output of last. New opening of ground and late additions of heavy 
machinery bespeak that all of the ore contracted will be removed, and more 
too. The Paint River is driving on with heavy strides and will undoubtedly 
hold even; it is better equipped than last year. The Monitor has disposed of 
more ore than was shipped last year, but to what extent the contracts reach 
the writer is unable to state. New hoisting machinery and plenty of ore is a 
seeming guarantee of a great Summer for the Monitor. The Hemlock was not 

connected to the world by rail last year, but it is this, and began to send out 
ore as soon as the track would permit. A considerable lot of this excellent 
ore has been sold, but the season’s output cannot be estimated to any degree 
of certainty. Oae thing is certain, the Hemlock will answer all demand, the 
fact that its office work is done in a tent, made necessdry by the recent disas- 
trous fire, does not stand in the way of mining and shipping ore. The Great 
Western put out 71,713 tons of ore last year and is good for 100,000 or more 
this season, under.its able local management; daily shipments are being made 
but the extent of sales is not yet made public. The Mansfield, the only all Bes- 
semer producer in the district, did not get in in time last year to make much of 
a showing. It is understood, not officially, though, that the output of the sea- 
son has been sold and means possibly more than 75,oootons. Taken all in all, 
the outlook of the district for this year is not bad, and the total shpiment, 
which seems to point in that direction now, will even or exceed that of ‘90, 
without the aid of the mines now idle.—[Diamond Drill. 





Lake Superior Shipments of Iron Ore: — 

Lake shipments of iron ore from the mines of Lake Superior, for the sea- 
son of 1891, up to Wednesday, June 17, are as shown by the appended state- 
ment: 

MARQUETTE RANGE. 

















Champion......cccssccccesssrreeceerseceecessescsnsconeeees 2,062 Lake Superir....cccorscesecesseeee +» 3,983 
Total Marquette Range... .cccccccressscccosrssscccceersssesecsessecsssrssscressessessevesecces vec scossccscooscscees sos 6,045 
MENOMINEE RANGE, 
WR ROT ack cash aa vannnsestctonsnensdatonensseagpasaens L050, AMCRMMINTEIDD - sinaves thabbtats vokactnnbesethscebaiaxinesense 28,645 
Total Menominee Rane. ........ccccorcccoccccversccccccccsccccs secceceveccccvesescccccccascoccoveesssccessececocee 40,402 
GOGEBIC RANGE. 
Ashlan .......cccoe..sss0-+++ 6,841 Father Hennepin.......... A I a ieee 2,120 
BUTOTB 00000 0000s ceorercceeve cee 12,981 Germania ............ o1ee 8,70 PRDBE ccccccecss. ess 28,779 
Colby-Tilden............+::++ 2,215 Montreal South.. coe 30193 Sunday Lake...........cccccce 4545 
East Norrie........cssssssse-ss 22,722 Mt. Hope......... dose AMD HEME GET eccccesccssasencesiee 13,627 
Bureka.......cccccceseeseeceeeee BOIS NOLTTIC occ ccccccccccccsesccees see 44,856 ee 
Total Gogebic Range... .e.ccccrcrrccccosscccssccsnerseeccsesrrcceeserresrrece soceseseseeeescasessesscceces sotsenees 156,628 
VERMILION RANGE. 
CN nn esc enceaeen MRT MMMM os no scan Godinehensnn asbusmnigedeuiainenens 63,609 
Total Vermillion Ram Ge.nc...c.ccccoccccccccccscccccsccrevccsesccccacccersecscvoesssessosscccose socsoscoseccecs cccese 104,750 
GHANA COCHIS...000:ccceccceescrressccccescsvsccsceseesesnesecacensessccscssnnesesnscopeseseneossatonereasns soncessoons sconces 307,825 





The Ship ot the Future. 

It is common experience with shipowners and shipbuilders to have pro- 
pounded to them means whereby even 30 knots per hour may be realized, and 
these backed up by very elaborate calculations as proof, but which, when 
investigated, are found, like these of a well-known writer of scientific romance, 
to be wanting in some little detail, insignificant at first sight, but absolutely 
essential to complete the proof. So far no great departure from the existing 
form of ship, nor from the method of propulsion, has resulted in obtaining a 
higher speed than is common with ordinary ships of the same dimensions ; 
and in nearly every case such departures have mortified the inventors as well 
as disappointed the public by turning out absolute failures; and there is no 
good reason to suppose that further successes than have already been attained 
will be achieved in any other way than by improving the conditions that now 
obtain, both as regards form of ship and method of propulsion, inasmuch as 
the physical causes which combine as retard the motion of a vessel, and the 
physical forces which are employed in overcoming that resistance, remain 





to day as they ever were, and are—in fact, Nature’s immutable laws. The 
commercial question is also one that presses very hardly at all times and 
must continue to do so more and more, as will be seen later on. The Atlantic 
greyhound of to-day is, in immersed form, substantially that of the viking’s 
craft of more than a thousand years ago. And if we look to Nature for our 
study we shall find that the swiftest fish are not unlike in general form to the 
submerged part of aship ; and the comparison is more easily accepted when it 
is remembered that the fish is wholly submerged while the ship is only par- 
tially so. The one hasto contend with waves and the other surface disturb- 
ances, and must perforce keep above the water, while the other is free from 
such disturbing elements and conditions, and pursues its course in practically 
smooth water.—[From “Speed in Ocean Steamers,” by A. E. Seaton, in July 
Scribner. 





Homestead Armor Plate Miil. 

The armor plate mill at Homestead, Pa., which had been for two months 
undergoing “ repairs” to the extent of thorough reconstruction, is now com- 
plete, and is what the Homestead men call “a daisy.” That it surpasses any 
other armor plate mill in the world was evident on the trial on Monday morn- 
ing of this week, though this result might have been reasonably expected, for 
in such plants as the Homestead the latest machinery built is usually the best 
in operation. That is the aim of the projectors, and the mill that does not 
keep up to such standard must gradually get out of the market. It was at 6 
o’clock, June 15, that an 11,000 pound ingot was swung from the soaking pit 
and put through the 4-high train, and everything passed off “as slick as 
grease.” The notable feature was that the rolls take a draft of two inches, 
which as 5g-inch is the ordinary practice must be set down as a triumph of 
Homestead. 

The mill occupies the old quarters of the 32-inch mill, and it was just 
eight weeks previous to the start up that the work of removing the old 
machinery began. The new mill is known asa 4-high mill—that is, it has 
four rolls in the vertical train and four in the horizontal. Both work in uni- 
son, though they are driven by separate engines, that driving the vertical 
rolls being the smaller. The engines are of the reversible type, quick acting 
and aggregate 3000 horse-power. The horizontal rolls have 110 inches of 
rolling surface. The top and bottom rolls are each 32 inches in diameter; 
the two middle rows measure 24 inches in diameter; while the four vertical 
rows are of uniform size. The two housens of the horizontol rolls weigh 45 
tons each. Only the two middle rolls are driven, being coupled in the usual 
way to the driving pinions with a spindle. Of the four rows only the top and 
the upper middle rolls move up and down the housens—the lower middle and 
bottom rolls being the receiver. The draft is regulated by the two upper rolls 
moving up and down the housens at the will of the roller.—[National Labor 
Tribune. 





The Mineral Production of Great Britain. 

The value of the mineral products of Great Britain in 1890, amounted to 
about $463,000,000o—an increase of nearly $100,000,000 over that of 1889. This 
increase in value was chiefly in coal, of which 181,614,268 gross tons, valued at 
474,953:997, was produced in 1890, as compared with 176,916,724 tons, valued 
at £56,175,426, in 1889. 

Tin ore increased from 13,809 tons to 14,911 tons. Arsenic increased from 
4.758 tons in 1889 to 7,276 tons in 1890, and the value also increased largely. 

The mineral and metal production of the British colonies and possessions 
in 1889, amounted to about $118,500,000 in value, so that the mineral and metal 
production of Great Britain and her possessions amounted in 1890—estimat- 
ing the production of the colonies for 1890—to about $670,000,000, or, say, 
about the value of the mineral and metal products of the United States.— 
[Engineering and Mining Journal. 





Beits and Dressings 

Belts should be cleaned regularly, and after cleaning, a good belt-dressing 
should be applied to keep the belt soft and elastic, and cause it to hug the 
pulley and transmit its greatest power. The use of a good belt-dressing is 
superior in economy to any other method for correcting a slipping or slightly 
loose belt. The custom of tightening a belt whenever it slips is not a good 
one. The belt is liable to be made too tight, which heats the bearings and 
strains the belt. Great care, however, should be taken in selecting a belt- 
dressing. Castor oil is an article in very general use, but experts have found 
that it contains an active acid principle, and is drying in its nature. The use 
of soap, rosin, tar, etc., cannot too strongly be condemned. They are only 
temporary stimulants and eventually destroy the belt. A belt-dressing that is 
guaranteed to prevent slipping, and at the same time keep the leather soft 
and elastic, is certainly worthy of careful consideration. Such is Dixon’s belt- 
dressing, made and sold by the Jos. Dixon Crucible Co., Jersey City, N. J. 
There is no trouble in applying it, and all who have used it commend it in the 
highest terms. 





A German Estimate of Iron Consumption. 

Dr. Hermann Wedding, one of the foremost authorities on matters relat- 
ing to iron and steel, states that the total production of finished iren in the 
world in 1888 was 18,652,000 tons, in the production of which*'23,550,000 tons of 
pig iron were consumed. A comparison of the world’s production of pig iron 
in that year shows that enough metal was made to provide each inhabitant of 
the globe with 35 pounds. 





ONE day, in 1830, when a working jeweler, Joseph Gillott, now the famous 
steelmaker, accidentally split one of his fine steel tools and being suddenly 
required to sign a receipt, and not finding his quill pen at hand, he used the 
split tool as a ready substitute. This happy accident led to the idea of mak- 
ing pens of metal.—(Invention, Londen, 
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DICK’S PATENT TOOL HOLDER. 





This tool holder is designed for taking the place of a helper and making 
it easy for a man to grind his tools alone. It forms a rest for the operator, at 
the same time putting weight on and guiding the tool. It will hold tools 
square or on any angle required, and can give them any bevel. Tools are not 
fastened to the holder, and the operator cin examine them and place them 





back in the same position. It is no trouble to get the same bevel. The tool 
can be set to move any distance across the face of the stone. It holds all kinds 
of chisels, plain bits, beveled bits, hatchets, gouges, and tools from 114 inches 
to 20 inches long, and from ' of an inch to 8 inches wide. It does not inter- 
fere with using stone for other purposes. This tool is being marketed by 
Messrs. Palmer, Cunningham & Co., Limited, 607 Market street, Philadelphia, 
Pa., who are the general agents. 





‘S00 " AND LAKE TRAFFIC. 





The officers of the Sault Ste. Marie Canal will soon publish the results of 
a discussion of the business of 1890. Advanced sheets show the following 
figures for the last four years (the last column is corrected to ;},, of miles :) 


Average Total Cost Cost 
, . Distance of Water per ton 
Net Freight Valuation of Carried. Transporta- Mile. 


Tonnage. Freight. Miles. tion. Mills. 
TBS7.ocvcreeesssssreeserccesssccseseeenseses 5,494,649 $79,031,758 811.4 $10,075,135 2.26 
Bie nccccctscocnsesesseceos ssccccesscsccasees Al EsGaS 82,156,020 806.9 7,883,077 1.52 
DUD casve cgdsuattideces debaesiicasaisedegine 7,516,022 83,732,527 790.4 8,634,246 1.45 
SUNAs sacacsenhchinnston tplaiohaneesacaduavedio 9,041,213 102,214,949 707.2 9,472,214 1.48 


The average distance is 801 5 miles, as compared with an average railroad 
haul for the four years ending with 1889, on all the railroads of this country, of 
110.63 miles, as returned in Poor’s Manual. 

The value per ton of, merchandise for the above years and the percentage 
of the value required to pay the freight were as given below; but as the dis- 
tance transported has decreased another column is added, showing the per- 
centage for a uniform transportation of 800 miles: 


Percentage of Percentage 


Value Paid Paid for Equal 
Value per for Transporta- Transporta- 
ton. tion. tion. 
$14.39 12.75 12.6 
12.54 959 9.6 
3 11.14 10.31 10.8 
1890 10.30 9.26 11.5 





As the total expenditures on the lakes under river and harbor bills above 
Niagara Falls up to the present time has been $28,038,590, the saving at the 
“Soo” for last year seems to have returned about $1.80 on every dollar 
expended on the upper lakes. It is noticeable that if this freight charge had 
been nine mills per ton mile the freight charges for the distance that mer- 
chandise was transported would have absorbed over 61 per cent. of its value, 
instead of about 94 percent. Itis not necessary to call attention to the fact 
that a great part of the tonnage passing through this canal would not have 
been produced if it had been obliged to pay so large a proportion of its value 
for transportation. 

It follows, as a matter of course, that with such a large and prosperous 
business the appliances for conducting it should be constantly improving, 
and we find that during this time the value of the vessels passing through the 
canal has increased by about 50 per cent., and General Poe, the engineer offi- 
cer in charge of the canal and the waterways of the lakes, says of these vessels, 
in urging government to appropriate about three and one-third million dol- 
lars for deepening the lake channels to 20 feet: “ These have increased in size 
and seaworthiness until they havea fleet which has not its equal upon any 
inland waters on the face of the globe. Of large capacity and great power, 
regardless of wind or weather, the steamers of the prevailing type bear their 
cargoes to and from ports a thousand miles apart with the regularity and pre- 
cision of railroad trains, each of them transporting at once more than ten 
ordinary freight trains.’ We may give an example of the efficiency of these 
boats: The steaming distance from Two Harbors on Lake Superior to Ashta- 
bula on Lake Erie is 889 miles, and the round trip, including loading and 








unloading 2,300 gross tons of ore, is made in six days throughout the season 
One of these steamers, the “ Manola,” the first to go into commission, during 
the 223 days of navigation, ran 50,580 miles and delivered 77,125 tons of cargo. 
This record seems ahead of that of “Ed Sol,” of the Morgan line, which is 
probab’y the best, as it is undoubtedly the handsomest, freighter sailing on 
salt water. The steaming distance from New York to New Orleans is 1,751 
miles, and “Ed Sol” made a round trip, discharging and unloading in New 
Orleans, in 12 days, 12 hours and 40 minutes. 

Just now, with the lowest lake freight rates ever known, about two-thirds 
of the freight from Chicago toward the seaboard is carried by lake, and this 
state of affairs is likely to continue until iron ore once more moves freely.— 
[Railroad Gazette. 


ENORMOUS IMPORTATIONS OF TINPLATE. © 








The amount of tinplate now inthe United States bonded warehouses 
in Philadelphia, Pa, amount to 18 720,408 pounds. These figures represent 
the amount received and stored up to the latter part of last week. Probably 
enough more has been received by this time to run the figures up to an even 
20,000,000 pounds. Every vessel that comes from Europe has a large amount 
tinplate as part of its cargo, and, during the last six weeks, the bulk of the 
tinplate has been sent to the bonded warehouses. The amount became so 
great that it was found necessary to secure additional room, and a Govern- 
ment officer was placed in charge ofa free warehouse, which was temporarily 
made a bonded one to accommodate the importers of tinplate. There have 
been large receipts at other seaports, but the bulk of the tin has gone direct 
to Philadelphia. No figures have been sent out from New York or any other 
large importing point to give any ideaof how much tinplate is in store. 
There have been so many conflicting statements in the newspapers about the 
new tariff, when it becomes effective, and how this vast amount of tin will 
have to be handled,that a statement of the facts will be found interesting. 
The new tariff on tinplate goes into effect July 1st, next. The present duty is 
one cent per pound, and the new duty will be 2} cents per pound. All the 
tinplate which is now in the bonded warehouses will have to be removed 
before July 1st, or the new duty will be charged. In view of this fact, import- 
ers are having a withdrawal paper prepared, and in the course of a few days 
the withdrawal of the tinplate is expected to begin. It will take considerable 
time to accomplish the task, but, as it is, instead of decreasing, the amount is 
constantly growing larger, and there is some doubt as to where importers will 
putit. It is pretty certain that they will not allow it to remain in the bonded 
warehouses and pay $2.20 for every 100 pounds instead of $1. Very little of 
the tinplate has been withdrawn from the bonded warehouses during the 
present month, but it is known that quite a number are preparing their with- 
drawal entries, so that-no time may be lost. 

Jobbers of tinplate do not venture any predictions as to what effect these 
importations of tinplate will have upon the market after the new duty becomes 
effective. Earlierin the season an advance in the price of both tin and terne 
plate was confidently expected, and, up to within a month, the increase was 
looked for by or before July 1st. However, with these immense quantities of tin 
in the country, it is probable that no advance in prices will be made July rst. 
It is too early for American tin to play an important part in the market, but 
there is one thing certain—that after July ist, tinplate will become an im- 
portant commercial factor in this country, and the growth of its production 
by American manufacturers will be watched with the keenest interest.— 
[Stoves and Hardware Reporter. 





The Ever Present Fuel Question. 

There is still considerable trouble and inconvenience connected with the 
use of natural gas fuel and many mills, after a second attempt at a universal 
adoption, have been compelled to resort to the use of coal, and the general 
impression is that all the different iron and steel mills will ultimately have to 
return to coal. In Brown & Co.’s and Zug & Co.’s mills the puddlers have at 
times been unable to turn out six heats. In Shoenberger & Co.’s mill last 
week there was such a scarcity that it required all of a puddler’s time to make 
three heats to a turn. 

These are the only remaining mills out the Penn avenue district using gas 
entirely, and if no better supplies are forthcoming they will have to fall in line 
with the many returning to the use of coal. At Carnegie’s mills, after a short 
change, the puddlers at Twenty-ninth street returned to all-night work on 
account of the lack of gas. It is very likely that a return to coal will be made. 
In this event 17 out of the 42 puddling furnaces will have to be torn down to 
make room for coal bins. In the Thirty-third street mill about the same con- 
dition of things exist and the puddlers don’t expect half time during the com- 
ing Summer, unless they change to all-night work. 

So far two of the 40 furnaces have been changed to coal, with the work of 
changing the others going on as fast as possible. At these latter mills Man- 
ager Berntraeger has about concluded his experiments with his new furnace, 
and he is quite sure that the inconvenience resulting from a shortage of gas 
can be easily overcome. In order to carry out the entire success of his inten- 
¢ions all the puddling furnaces in the two mills will be remodeled for the use 
of coal. The puddlers at the above-named mills will hereafter work from one 
in the afternoon until seven in the morning, each turn making about four 
heats, in order to equalize the earnings of the men on both turns, and over- 
come, as well as possible, the gas shortage.—[“ E. T. K.” in Pittsburgh Dis- 
patch. 





Not Only Teachers, 
but every one can secure excursion tickets via the Nickel Plate to Lake Chau- 
tauqua, from july 2nd to 7th inclusive, at rate of one fare for the round trip. 
This will afford a splendid opportunity to visit this delightful resort and also 
attend the meeting of the Ohio State Teachers’ Association, 
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HUTCH!INSON'S WATER GAS FURNACE. 





The accompanying cut is a drawing of the Hutchinson water gas furnace 
as applied to stationary boilers. This is claimed to be the only practical 
method of abating the smoke nuisance on all construction of furnaces. The 
system is just as applicable to locomotive or tug boilers as to stationary or re- 
turned flue boilers. 
nace into water gas furnace by supplying oxygen and hydrogen and taking 


up the carbon as it is generated from the burning fuel. There are over 5,000 0f | 


these furnaces in successful operation, which is sufficient proof that it is no hard- 


sume the gas under the boilers which usually passes off in the form of smoke 
and soot. 


of their fuel over themselves and neighbors. By the use of this device there 
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The principal consists in converting steam boiler fur- | 


Steam users generally speaking, are scattering about 25 per cent. | 
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This year is, therefore, far behind the record of 1890, so that unless there is a 


very decided change in the market in the next few months the total shipments 
of steel rails of standard sections from works in the association are not likely 
to exceed 1,400,000 tons. If we reach this figure the mills will be forced to 
produce in the second half at a rate more than double of that of the first six 
months. From present indications the shipments of standard rails will not 
be much more than 450,000 gross tons by July 1st. These indications have 
considerable bearing on the pig iron consumption during the second half of 
the year. Even at a moderate estimate of 1,400,000 tons of rails the consump- 


| tion of Bessemer pig for that industry must rise to about 1,000,000 tons in the 
ship to abate the nuisance, but on the contrary is a matter of economy tocon- | 


second half, as compared with barely 500,000 tons in the first half year. From 
the West come reports of somewhat more rapid buying in Bessemer pig dur- 
ing the past few days. Reports in the trade have it that at the last meeting 


| between the coke interest and the Valley furnacemen a leading coke producer 
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HUTCHINSON’S WATER GAS FURNACE. 


is no fuel wasted, as all the gas is consumed immediately under the boilers, 
leaving no soot or sediment to lodge in the flues or stick to the bottom of the 
boiler, covering the surface of the iron with a non-conducting substance of 
greater density than asbestos. For further particulars address, W. S. Hutch- 
inson, 6 Washington street, Chicago. 





THE STEEL RAIL SITUATION. 





What few orders come into the market are on requisitions from division 
superintendents, and rarely exceed 2000 tons at a time, even with the large 
trunk lines. Buyers show no interest in the market, being apparently con- 
vinced that they have nothing to lose by waiting, since they will probably be 
able to purchase their track material at current prices later on. Reports from 
railroad managers indicate that as scon as they have become convinced that a 
large tonnage must be hauled for the new crops they will be in a position to 
buy more liberally for repairs. How light the production has been thus far 
this year is indicated by the report of the Board of Control. The mills in the 
association, which include all, with the exception of the Colorado works, a 
small concern relatively, shipped in the aggregate up to June Ist 337,265 gross 
tons of standard rails. The orders booked up to June ist figure up 725,376 
tons. During May the shipments were 110,000 tons, at which rate it would 
take more than three months to work off present orders. The indications, 
however, are that the mills will run fuller in the near future. Last year the 
deliveries of the mills up to June Ist were 598,000 tons, exclusive of the Alle- 
gheny, Bessemer and the Colorado, while the sales footed up to 1,086,000 tons. 





offered to take 30,000 tons of Bessemer pig at $16, and that this offer had been 
accepted in a number of cases. Quotations remain $30.75 (), $31 at tidewater. 
—[Iron Age. 





‘“Hoorah"’ for the 4th ot July. 

The Erie Railway Co. will sell.excursion tickets on July 3 and 4 from all 
stations on the N. Y., P. & O. division. Good returning July 5 and 6. The fol- 
lowing are the attractions on July 4; Base ball, two games, Philadelphia vs, 
Cleveland, balloon ascension and parachute jump, parade of the military com- 
panies and the La Crosse game been the Toronto, Canada, and Cleveland clubs. 
Invite your friends to come. 





Chautauqua Lake. 

The Erie Railway will sell excursion tickets to Lake Chautauqua on ac- 
count of Ohio Teachers’ Convention, July 6 and 7, at one-half fare (f4.35) for 
the round trip. Good returning up to and including July 13. Call at 141 
Superior street, or at Central passenger station, South Water street and Via- 
duct. 





Travel and Fireworks 
Are necessary on July 4th. Take the Nickel Pate cheap rate excursions, going 
July 2d, 3d and 4th, returning until July 7th, 1891. 





For a quiet day and good time go to Geauga Lake, July 4th. Tickets 50 
cents. Good on all trains of the Erie Railway, from Central passenger station, 
South Water street, 
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THE MOFFET PORTABLE DRILL. 





The Moffet portable drill, of which we give an illustration, is driven by 
usually done with a ratchet, and it is attached to the work in exactly the same 


manner as a ratchet ; working equally well in any position. Simplicity of con- 
struction, lightness for its capacity, independence of pulleys, belts and shaft- 
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the inner surface of the cylinder by two cast iron elliptical cams, placed con- 


| centric with the cylinder and attached to the cylinder heads (one to each head). 
| Asthe cast iron disk revolves about the shaft, the cams force the blades 
steam or compressed air, It is well adapted for a large class of work which is | 
| by the cylinders.. Motion is given to the disk by attaching a '%4 inch rub- 
| ber hose to a nozzle. The steam or air is conveyed through this hose 
| into a steam passage, cast to the side of the cylinder, and from there it 


outwards, and when they have done their work they are forced inwards 





DRILL TOOL 
(INTERCHANGEABLE) 


THE MOFFET PORTABLE DRILL. 


ing, ease of attaching it to a large range of work, and its power, are the prin- 
cipal features which recommend its use. The illustration shows its external 
appearance. It consists of an elliptical cylinder in which revolves a cast 
iron circular disk. Inthis disk there are cut six deep grooves which form 


guides for cast steel blades. These blades are kept in contact with | 


passes through the steam ports into each end of the cylinder, and strik- 


| ing the blades, causes the disk to revolve. When the steam has done its duty 


it is exhausted through the ports, which are in communication with exhaust 
passages in the heads, and lead the exhaust steam into a passage, and 
from thence into the nozzle, and it is carried off through a 3{-inch hose, 
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A pinion is attached to the shaft, which engages with a wheel, aud communi- 
cates motion to the drill spindle. The major axis of the cylinder is 54 inches; 
minor axis, 4% inches; length of cylinder 4inches. The blades are 4 inches long, 
1%-inch wide, and %-inch thick, the total weight of the drill is 42 pounds, and 
its capacity ranges % to 1'4-inch holes, which may be drilled in steel, wrought 
or cast irone For good results the pressure in the cylinder should be at least 
45 pounds. With this pressure it is said the tool can be operated, and show 
working results equal to any drill press. The length of the steam hose will, 
of course, determine the area in which it can be operated. The speed for 
different sizes of drills is easily regulated by the feed screw and the feed valve, 
without reducing the power below a satisfactory point. All joints are made 
perfectly tight, and the top and bottom bearings in cylinder heads have stuff- 
ing-boxes so as to prevent leakage. These drills have been in practical use 
for about four years, and since they have been introduced upon the market 
they have been employed for reaming, drilling and countersinking steel and 
wrought iron in bridge and structural work ; heavy machine and vault work ; 
engine and boiler repairs on board of steamers; drilling out rivets; tapping 
for and screwing in stay bolts, and steamship construction. They are manu- 
factured by J. G. Timolat, 59 S. Fifth avenue, New York. 





THE AMERICAN IRON TRADE FROM AN ENGLISH STANDPOINT. 


The Colliery Guardian, London, after painting the decided curtailment 
of pig iron production in the United States, gives this interestine study of the 
situation on this side of the ocean: These causes of this great curtailment of 
production are not far to seek. In the first place, as we have more than once 
taken occasion to show, the American iron trade during the last three years 
has been in an unnatural condition. The productive capacity of American 
nsetallurgical industry has been yery greatly increased, while, at the same 
time, the agriculture of the American Union—which, so far as the Western 
States are concerned, is the main support of the railroad interest, and, by 
consequence, also of the American rail mille—has been in a weak and lan- 
guishing condition. Until within the last few months the prices of wheat 
and maize had sunk to a level which left Western American farmers no return 
upon their skill and labor; and it was, accordingly, not difficult to see that 
a check must sooner or later be given to the work of Western American 
railroad establishment. Notwithstanding this, American industrials were all 
the while increasing their means of production, the inevitable results be- 
ing that the iron markets became glutted. Another cause of the great cur- 
tailment in production which we now witness in the American iron trade was 
the comparative weakness observable in the metallurgical centers of Great 
Britain and Western Europe, principally in consequence of financial troubles 
in the Argentine Republic. The Argentine authorities have, until within the 
last few months, been proceeding with great activity—in fact, with too much 
activity—in the establishment of new railways and other public works; and 
the result for the time, was a heavy demand for railway ma/erie/ from Argen- 
tina. So long as the credit of the Argentine Government could be maintained, 
all went well; but for the last six months Argentine credit has been going 
irom bad to worse, until there has now been an almost complete collapse. 
The effect of this upon the European iron trade has been severe and immedi- 
ate, and American metallurgy has suffered in sympathy. 

The very check which this production of iron has experienced in the 
United States is, however, calculated to bring about a salutary change in the 
general position of the American metallurgical industry. Ironmasters are be- 
ginning to starve the markets by curtailing their production, this is calculated 
to steady and strengthen business. In the second place, there has, during the 
last few months, been a decided improvement in American agricultural affairs. 
The hard Winter of 1890-1 had the effect of injuring the wheat crops in France, 
Spain and other parts of Europe. Available stocks of wheat have also been 
run down to a very low point in the United States, and the result is that an im- 
provement of Ios. per quarter, or thereabouts, has been already establishedin the 
price of wheat, with some prospect of a still further rise. This improvement 
in prices has taken place in spite of the fact that the American growing crops 
present thus far a highly encouraging appearance. If the anticipations now 
entertained with respect to the harvest are substantially realized, American 
farmers will be in the happy position of selling abundant crops at consider- 
ably better prices, and this will ultimately improve the demand for iron in the 
Western States. It is difficult at present to indulge in any hopeful prophecies 
with regard to the course of affairs in the Argentine Republic. The outlook 
is as bad as it can well be, and the utmost which can be said is that any change 
which may take place is iikely to be a change for the better. American iron- 
masters must, then, we think, be content to find their principal elements of 
hope in reduced production and improved agricultural prospects. 








Mitis Castings. 

A series of experiments have, says /ndian Engineering, been conducted 
in a Rangoon foundry under a system known as the “Osberg patent.” 
Wrought iron scraps were melted down in plumbago crucibles in a special 
reverberatory furnace fired with petroleum. The crucible is covered and a 
hole in the cover corresponds with and is directly under a hole on the top of 
the furnace. Additions to the charge are made through these holes by means 
of a pipe, thus avoiding the necessity of opening and cooling the furnace. 
Wrought iron fuses at a certain temperature, till it becomes a fluid ready to 
cast into moulds and facilitate working before it consolidates. It has been 
proved that in this system of superheating iron absorbs gases and conse- 
quently it is impossible to make castings in this way. But in the new system 
it is found that certain alloys of metals possess fusing point much lower than 
that of the metals composing them, and among these aluminum alloys are 
specially suitable. In making mitis castings a very small quantity of about 1 
per cent. of aluminum in the form of 7 or 8 per cent. alloy of aluminum and 
cast iron is added to about 60 Ibs. of wrought iron the moment it was melted. 





The fusing point is at once lowered about 500°, and the charge of alloy of iron 
and aluminum becomes extremely fluid and can be cast in the finest moulds, 
while the melting point gives all the time necessary for manipulating it with- 
out danger of its solidifying. The extreme fluidity of the charge allows the 
ready escape of the gases, which wouid otherwise make a porous casting, and 
the result is remarkably fine, solid and tough, and the casting is said to be 50 
per cent. stronger than the iron from which it is made. 





THE TEN-AND-ONE-HALF-INCH ARMOR PLATE TRIAL. 





A decisive test of armor plates is about to be made at the new Indian Head 
proving grounds. The plates are to be of a thickness of 10% in. and of the 
usual 8x6 ft. face. Carnegie, Phipps & Co., of Pittsburgh, are to furnish them. 
At this trial there will be representatives of the all steel type of plate; the 
steel and nickel plate of ordinary make and treatment; the all-steel plate 
treated after the Harvey process ; also the nickel plate treated after the Har- 
vey process. It is expected that the Harvey treatment will this time be 
applied at the Washington Ordnance Yard. 

The essential conditions of the Harvey treatment are that the plates shall 
be so enclosed as to assure an absence of oxygen, a controlled presence of car- 
bon, and an especially high and controlled temperature, such temperature be- 
ing increased or decreased according to the degree of hardness required when 
tempered. The-higher the degree of temperature to which the plate is origi- 
nally subjected the higher will be the temper possible to give the metal after 
treatment. The plate to be treated is carefully bedded in a finely powdered 
carbonaceous material, preferably hard-wood charcoal, the charcoal or car- 
bonaceous material being inclosed to prevent it being consumed. Different 
portions or layers of the plate are subjected to different temperatures so as to 
vary the nature of the several portions or layers, giving them different tem- 
pering capacities, yet leaving the whole clean and free from scale or blisters. 

The heating process is conducted slowly, to permit the interior portions 
to be thoroughly and evenly heated to the required temperature. After an 
assured and thorough heating is accomplished the plate is allowed to cool, 
care being taken that the heated portions shall be exposed to the air as little 
as possible, to prevent any oxidizing of the face. 

The thicker the plates the longer time is necessary for the heating. The 
color of the material after cooling defines its capacity for tempering. Thus, 
if raised to a temperature of 3,000° Fahr. and allowed to cool to a temperature 
of from 200° to 300° before being removed from the charcoal bed, the material 
will be found to be quite soft, will show a clean, smooth surface of,a gray color, 
and will be found capable of taking the highest possible temper. Lower de- 
grees of temperature will give different corresponding colors, and different 
colors will give different tempers. Thus, for instance, a lower temperature 
will give a gold tint ; material of a gold tint will take a temper almost as high 
as will the gray tint; a still lower temperature will give, when cooled, a pale 
blue tint, which will be found to take a reduced temper ; a temperature as low 
as 1,500° Fahr, will give, when cooled, a dark purple tint, and a moderately 
low temper will be the result. 

This next plate trial will settle in a great measure the nature and mixture 
of the armor plates for the new ships. It will be a similar trial to that of last 
September at the Annapoiis proving grounds, except that no foreign-made 
materials will be used. American-make projectiles of the Carpenter steel 
pattern fired from American 6 and 8-in. guns are to be used. 

The aim and object of all these recent tests has been to ascertain the best 
possible combination and conditions for attack and defense. 

In the preparation of the plates for the coming trial, the best of care and 
ability will be exerted, and they being all constructed by the same company, 
there can be but little doubt as to the value of the final resuits —[Railroad 
Gazette. 





The Suez Canal. 

The report of the British directors of the Suez Canal wasissued on April 
22 as a Parliamentary paper. The directors observe that the net tonnage for 
the past year shows an advance of 106,907 tons over that of 1889, and of 249,260 
tons over that of 1888, although the number of vessels is actually less by 36 
than in 1889, and less by 51 than the number in 1888, thus showing the great 
increase that has taken place in the average tonnage of vessels using the 
canal. There is a corresponding increase in the transit receipts, which 
amounted to 66,984,000f., as against 66,167,579f. for 1889. The tonnage shows a 
slight reduction in the percentage of Great Britain for 1890, as compared with 
the two previous years, its net tonnage being 77.37 per cent. of the total. 
Germany now takes second place, with a remarkable addition to its figures, 
namely, 7 12 per cent. for 1890, as against 358 per cent. for 1888, and 4 27 for 
1889. France has fallen back to the third place, with a percentage of 5 31. 
Holland is fourth, with 3.61 per cent. Italy, Austria-Hungary, Spain and 
Norway follow in succession, and of other nationalities engaged the percent- 
age is toosmall to merit special attention. The night passage is steadily on 
the increase ; 83.6 per cent. of the total navigation made use of the electric 
light for night passage in 1890. In 1889 this percentage was 71 00, and in 1888, 
76.7. The mean duration of passage for the combined day and night transit 
was 21 hours 50 minutes ; for the transit by day, 35 hours 29 minutes. 





Read This, 
If you wish a pleasant day away from the dust and noise of the city, go to 
Geauga Lake, July 4, via Erie Railway. Tickets 50 cents for the round trip. 


Good on all regular trains from Central passenger station, South Water street 
and Viaduct. 





A Chance for All 
To travel at one fare for the round trip, will be given by the Nickel Plate, July 
2d, 3d and 4th, returning July 7th, 1891. 
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FORGING METALS BY ELECTRICITY. 





A committee from the Fravklin Institute, Poiladelphia, Pa, and a number 
of newspaper men lately witnessed a very interesting exhibition of forging by 
electricity at the factory of the Electrical Forging Co., 163 to 169 Oliver street, 
Boston, Mass., which is thus described by the Journal of Commerce of that 
city. The plant of the company consists of a 60-horse power electric motor, 
fed from the Edison circuit, driving an alternating current generator, and a 
special converter in which the electro-motive force can be reduced to a very 
low voltage and increasing the current up to 12,000 amperes. To this con- 
verter is attache the heating apparatus, which at present consists simply of a 
number of bronze clamps with electrodes of peculiar design and construction, 
and which holds the piece to be heated. [n addition there are a large number 
of presses, rolling machines, and like apparatus for the production of all the 
different articles that can be rolled or pressed from a bar of heated metal. 

Interest is mostly felt, however, in the machinery that heats the metal. 
This is capable of giving to the piece to be heated current according to the 
desire of the operator, and all is within his control. A bar of wrought iron 
inserted in the jaws of the machine was in a few seconds at a white heat, and 
finally melted, dropping to the floor a liquid mass. Another piece of steel was 
heated, one end fastened in a vise and twisted in close spirals throughout its 
entire length at one heat. Other pieces wound about a mandrel formed a spi- 
ral spring at a single heat. 

A three-eighths inch rod of steel was heated in a few seconds, beaten into 
a knife blade, and inserted in a handle within a short time. A square bar of 
three-fourths inch iron was heated evenly throughout its length and worked 
into different shapes on the anvil and straightened again at a single heat. 
Many other interesting tests were made, all showing the rapidity with which 
iron and steel can be heated by electricity, and heated evenly within any limits 
desired. 

The methods used being comparatively in the earliest stage of develop- 
ment, were necessarily crude, so that the exhibition, it seems to us, was of 
value more particularly because of the possibilities it opened up. Forging of 
every description may be done, from that ordinarily given to the biacksmith 
to work now done at the expenditure of considerable labor and time in spe- 
cially prepared machines. Its capacity is limited only by the number of dies 
that can be made for the different articles it is intended to produce. The su- 
periority of the method lies in the evenness with which the whole mass is 
heated. The blacksmith now heats the outside of his metal to a white heat, 
while the inside is comparatively cool. Under these conditions the outside 
rapidly gives off its heat and the work must again be placed in the forge to be 
reheated for further working. Then the metal is unevenly heated throughout, 
and when rolled or pressed into various shapes is entirely unreliable because 
of the unequal internal strains to which it is subjected by the unequal contrac- 
tion of the article in cooling. 

In the electric method the passage of slow alternating currents heats the 
interior of the iron first. This even temperature is particularly valuable in 
the tempering of fine tools, and is absolutely necessary. It then becomes a 
matter of certainty instead of dependence upon the skill and judgment of a 
single man, probably,in a whole factory. The heating of the metal is so 
instantaneous that it is only in the path of the current, and the projecting 
ends are barely warm. 

It looked little short of marvelous to see a workman hammering a bar of 
iron a foot long held in his bare hands, while six inches of the other end was 
red hot. This merely indicates how readily any desired portion can be heated 
without affecting the rest, simply because it has not time to conduct the heat, 
and also showing how free the process is from all those disagreeable things 
that are inseparable from the present blacksmith’s forge or rolling mills. The 
freedom of the metal from all gases is another advantage, as it can be readily 
understood that when a piece is heated by acurrent of electricity no gases are 
developed, and the metal, whether it be iron, steel, brass or composition, 
after having beeu heated by this process, is without scale, which is not possi- 
ble under any other method. 

The question may suggest itself as to the difference between this and the 
method of heating for electric welding. Theyre essentially different. In 
the well-knowa weldiag process the two pieces are brought end to end like 
the opposite poles of au arc lamp, the imperfect contact of the two pieces con- 
centrating the current at the point of greatest resistance, and heating that 
point at once to the greatest extent. As the ends are pressed together, new 
paths for the electricity are found until the whole or both ends are heated and 
forced together until welded. In the method for forging, however, the cou- 
tact is as perfect as possible and heats the metal by the passage of the elec- 
tricity through the metal to be heated. Tue process is the invention of 
George D. Burton, of Boston. The gentlemen from the Franklin [ustitute to 
investigate the matter were Prof. Carl Hering and Prof. Herman Hering, of 
the Manual Training School, Philadelphia; Prof. Pike, of the University of 
Pennsylvania; Mr. Billbury and Prof. Spangler. 





Get into the ‘‘Swim ot Touch,” 

Are you “in touch” with the times’? Ifso, you ride on the front seat of 
the wagon of progress. If not, you are at the tail end of the procession— 
trudging along somehow. Are you a manu/acturer of woodwork, and do you 
want “to get there?” Then by all means get into communication with the 
famous Egan Co., of Cincinnati,O. They are in the “swim of touch” with 
the best mechanical ideas to produce fast, perfect andeconomical work. 





July 4th Excursions, 
The Erie Railway Co. will sell excursion tickets to and from all stations 
on the N. Y, P. & O. division July 3d and 4th, returning July 6th, at one fare 
for the round trip. 





PRACTICALLY DEMONSTRATED. 
THE HACKNEY POWER HAMMER 


is meeting with DESERVE 9 SUCCE 3s, ani an investigation as to its principle of operation 
and co1struction will conviace anyone beyond question of its sup:riority in every respect 
over the old-fashioned-helve ruob2r cushioned-leather strap-awxward belt tigatener power 
hamm :rs sold to-day. All such old fogy and frail appliances are done away with in the 
“HACKNGY,’’ anithe purchas:r gets forhism>aieya vastly more EF FEITIVE and DUR- 
ABLE HAMMER. 

That the ‘‘ HACKNEY ” is far aheaiofany other power himmer in the market is PRAC- 
TICALLY DEMONSTRATED, and we have strong testimonial letters from leading firms 
throughout the couutry who have used them. 





Write for Illustrated Catalogue with Description and Prices. 


THE HACKNEY HAMMER CO., Cleveland, Ohio. 
INDUSTRIAL SUMMARY. 











New Enterprises .— 

The Hatchins Machine Co. have been incorporated at Worcester, M iss., 
with a capital stock of $25,000. 

The Wheeland Automatic Fire Escape Co. is a new concern organized at 
Chicago, Ill, to manufacture fire escapes on the Wheeland patent. Capital, 
$250,000. 

A company has been incorporated at Jacksonville, Fla., under the style of 
the Acme Water Lift Co, to manufacture the Acme water lift aud other 
macninery. 

The old Gephart Foundry & Machine Shops at Cumberland, Md., have 
been leased by a Pittsburgh firm, who, it is reported, will manufacture elec- 
trical supplies. 

The John E Breggs Machinery & Supply Co. filed articles of incorporation 
at Patterson, N. J. Tne capital stock of the company is $25,000, of which 
$10,000 is paid in. 

Business men of Susquehanna, Pa, have decided to organize a stock com- 
pany with a capital of $25 000, for the purpose of purchasing the Sperl plant 
and mavufacturing steam heaters. 

John H. Collins, boiler maker at Amsterdam, N. Y., contemplates the 
purchase of a lot near his present shops, and will, when the purchase is con- 
summated, build shops 100x50 feet. 

A new foundry and rolling mill is to be established by Weber Bros. of 
Kansas City, at Clinton, M>». The main building will be 60c150 feet, and the 
work of erection will be begun at once. 

The National Malleable Iron Co., of Peoria, Ill., has been incorporated, to 
manufacture malleable iron and machinery. The capital stock is $100,000. 
The incorporators are: A Henry, A. C. Angler and Geo. A. Willson. 

The Danville Foundry & Machine Co., D inville, Ill, has been incorporated 
to do a general foundry and machine manufacturing business; capital stock, 
$75,000. The incorporators are: Wm. Stewart, Mary Stewart and L. A. 
Chesley. 

A recently organized corporation in Illinois is the Holmes & Pyotts Co. 
Chicago, to maaufacture and use iron and its products for building and 
machinery purposes ; capital stock, $300,000. The incorporators are, Edward 
B. Holmes, James M. Pyott and David Pyott. 

The East Lebanon Iron Co. have been formed at East Lebanon, Pa., to 
erect a rolling mill at that place. The capital of the company is $100,000. N. 
E. Legat is President, and the remainder of the directory is composed of H. O. 
Nully, James E. Legat, J. R. Beckley, Daniel S Light, J. B. Irish and H. T. 
Atkins. 

Frank C. Douds & Co., machinists and dealers in small supplies of all 
kinds, have recently purchased a site of land at New Castle, Pa., on which they 
propose erecting a strictly fire-proof machine shop, warehouse, engine and 
boiler room, offices, etc. The buildings will be of stone, brick and iron, and 
will probably be completed the latter part of this year. 

F.A Marriott, Richard Wooley, Jr.,and E.J Adams are the proprietors of 
the newly-formed Ivanhoe Rolling Mill & Iron Co., whose works are to be 
located at Ivanhoe, Ind , on the Michigan Central Railroad. The plant of the 
Western Iron Co., in Kausas, near Kansas City, is to be removed to Ivanhoe. 
Over 1,000 feet of side track have already been laid for the new company, and 
material for the buildings is already on the ground. The company have 
secured a tract of 40 acres for their works. 

The following new companies have filled articles of incorporation with 
the Secretary of State, Illinois: The American Fifth Wheel Co., of Chicago; 
capital stock, $35,000; incorporators, E. C. Hart, C. F. Hart and P. E. Crissey. 
—The American Mechanical Co., of Chicago ; capital stock, $50,000; incorpor. 
ators, E.S Averill, O.J. Priceand H S. Park.—Avery & Rouse Steam Thresher 
Co., of Peoria; capital stock, $300,000; incorporators, R. H. Avery, M. Avery, 
C. W. Freeman, S. B. Hazard and H. G. Rouse.—The Gaston Electrical Manu- 
facturing Co., of Sparta; capital, $125,000; incorporators, J E. Gaston, D. P- 
Barker and R._ H. Roseborough.—The American Bicycle & Specialty Co., Chi- 
cago ; capital, $100,000; incorporators, R. N. Simpson, George Johnson and 
H. Bowman.—The Sportsmen’s Novelty Co., Chicago; capital, $30,000; incor- 
porators, C. E Felton, J. J. Grey and J. J. Felton. 





Additions, Enlargements, Removals, etc.:— 

The Gem Furnace Co., Leesburg, Va.,is reported as building a rolling” 
mill, 

The Paige Tube Co., at Warren, O., will add a foundry to its already large 
plant. 

The Marshall Furnace Co., of Newport, Pa., is to erect a foundry in which 
to engage in the business of casting articles in iron from the molten metal as 
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it runs from the furnace cupola. The compiny has been experimenting upon 


this kind of work for some time, and while the experiments were not entirely 


It is reported that the Union Pacific will build extensive repair shops at 
Ogden, Utah. 

An addition is to be built to the plant of the Hoskins & Hinnerth F sundry 
Co., at Highgate, Vt. 

The business of the Lamprey Machine Co., of Lake Village, N. H., will be 
removed to Cambridge, Mass. 

Toe Hendrick Mauufacturing Co, of Carbondale, Pa., has broken ground 
for a new machine shop 140x40 feet. 

Charles Hillman & Co.. shipbuilders at Pailadelphia, will add a two-story 
machine shop to their plant, 206x40 feet in dimensions. 

At Battle Creek, Mich., the Bittle Creek Machinery Co. are increasing 
their plaut by the erection of a building 40x50 feet as an addition to the pres- 
ent works. 


The Sigourney Tool Co., Hartford, Conn., are erecting an addition to their 


machine shop, which will be ready about July 1. The extension is 8532 feet, | 


two stories high, of brick. 
success‘ul, enough was learned to warrant the company’s action 

Ic is rep orted that the managers of the Glasgow Iron Co., at Pottstown, Pa, 
have authorized their executive committee to take steps looking to the re- 
moval of the entire plant to a point in the western part of that town lying 
between the Philadelphia & Reading and Pennsylvania railroads. Oa this 
site the company own 23 acres of ground, on which their valley mill is located, 
formerly known as the Glasgow Steel Works. 





Fires and Accidents:— 
The Missouri Car & Foundry Co. lost $20,000 by the burning of their shops 
in St Louis, June 12 ; 


The foundry of McKeown & Co., at Jefferson, Tex, has been burned ata 
loss of $20,000; insurance $6,000. 


Geveral Industrial Notes:— 

W. J. Barton & Co., Detroit, Mich, have just issued a handsome little 
descriptive catalogue of their well known “Eastlake” metal slates for root- 
ing and siding. 

The Lewis Founiry & Michine Co, of Pittsburgh, Pa., have received a 
contract to furnish the Monlevard Iron Co., of Rio Janeiro, Brazil, with a 1o-in. 
irou rolling mill and the necessary equipment of machinery. This is claimed 
to be the first rolling miil machinery ever constructed in this country for ship- 
ment to Brazil. 

Sealed proposals will be received at the office of the Supervising Archi- 
tect, Treasury Department, Washington, D. C.,, until 2 o’clock, Pp. M., on the 
gth day of July, 1891, for all the labor and materials required to put in place, 
complete the iron flvor, ceiling and roof construction, copper work, etc, for 
the U S. Post Office, Court House, etc , building at Charleston, S. C. 

Sealed proposals will be received at the office of the Supervising Architect, 
Treasury Department, Washington, D.C., till 2 o'clock, Pp M.,on the 6th day of J uly 
1891, for the labor and materials required for furnishing and putting in place 
complete, the low-pressure, return-circulation, steam-heating and ventilating 
apparatus, for the Uaited States Court House, Post Office and Custom House 
building at Vicksburg, Miss. 

Szeled proposals will be received at the office of the Supervising Archi- 
tect, Treasury Department, Washington, D.C, until 2 o’clock, P M., on the 
14th day of July, 1891, for all the labor and materials required for the excava- 
tion, concrete foundations, stone and brick masonry, iron work of floors, 
roof covering, brick and terra cotta work, iron stairs, drain pipes, ap- 
proaches, etc., for the U. S. Ceurt House, Custom House and Post Office build- 
ing, at Duluth, Minn. 

The Cleveland Wheelbarrow & Manufacturing Co., S. D. Wright, President 
and Superintendent, J. W. Hornsey, Secretary and Treasurer, manufacturers 
of “ Cleveland” wheelbarrows, trucks, pounders, mauls, hods, etc., has pur- 
chased the business, including all real and personal assets of the Cleveland 
Wheelbarrow & Truck Co. The transfer will not affect the business in any 
way, the only change being the retirement of Mr. E F. Wright, who has been 
succeeded by Mr.J W. Hornsey. 

The companies here given last week placed orders for the equipment of 
their plants with Neracher sprinklers, with the Neracher Sprinkler Co., War- 
ren, O: Pantasote Leather Co., Passaic, N. J.; Peter Woll & Sons, Philadelphia, 
Pa; S.S. White Dental Manufacturing Co., Philadelphia, Pa.; Enochs Broth- 
ers, Jackson, Miss. ; Fernwood Lumber Co., Fernwood, Miss. ; Louisiana Sugar 
Refining Co., New Orleans, La.; Planters’ Sugar Refiaery Co., New Orleans 
La; E. O. Mathiessen & Wiechers Co., Jersey City, N. J; A. Crofford, San 
Francisco, Cal.; Preston & McKinnon, San Francisco, Cal.; Washington Jute 
Mills, San Francisco, Cal.; Oakland Jute Mills, Oakland, Cal.; Washington 
Mill Co, Haddock, Wash.; Leonard & Atkinson, De Kalb, Ill; Reedsburg 
Woolen Mills, Reedsburg, Wis.; Diamond Match Co., Oshkosh, Wis. Last 
month’s sales of Neracher sprinklers far exceeded that of any previous month 
since they have been in business, and they report that contracts closed in that 
time aggregated $240,000.00. This argues well for the Nerarcher Co., and goes 
to show that manufacturers are fast awakening to a realization of the merits 
of automatic protection, and that they are losing no time in placing orders for 
equipments. 





Lake Ghautauqua, the Queen of Summer Resorts 
At a lake of cool crystal water, located among the beautiful highlands of 
the Empire State, 150,000 people seek each Summer season the delightful rest 
always found in that wholesome atmosphere. Chautauqua: the famous resort! 
located between 1,400 and 1,500 feet above the ocean, whose facilities for boat- 
ing, fishing and bathing are unsurpassed, and combine these pastimes with 





the advantages made po:sible through the educational and religous organiza- 
tions, which make Chautauqua Lake their Summer headquarters, is it supris- 
ing that each season, thousands frequent its shores ? 

With hotel accommodations capable of delighting the tastes of the most 
fastidious, and boarding houses where families may secure com modious rooms 
and excellent service at reasonable rates, should it be wondered at that people 
flock from the smoke, dust and heat of our cities to enjoy the pleasures and 
benefits obtainable on the shores of this lake of springs. 

Tourists selecting the Nickel P.ate route to this queen of Summer resorts 
will find accommodations desirable in every appointment. Excellent connec- 
tion is made for Chautauqua Lake, at Brocton Junction, N. Y., and from May- 
ville, N. Y., any point on the lake may be reached via boat or rail. Passengers 
holding tickets via the Nickel Plate to Niagara Falls, may secure stop-over at 
Chautauqua free of charge. 

Be sure your tickets read via the Nickel Plate. 





Steel Pipes 

The Steel Pipe Co., of Kirkaldy, have done something toward showing 
the advantages possessed by stee] over wrought iron pipes. It is stated by 
Mr. D. J. Russell Dancan, Assoc. M Inst.C. E., that wrought iron or steel pipes 
can be produced at a less cost per unit of length than cast iron pipes. A pipe 
built of steel can be made at a less cost of labor than one of wrought iron, on 
account of the reduction in the number of plates and rivets, and, therefore, of 
calking and punching. Being less liable to corrosion than pipes of wrought 
or cast iron, the durability of steel isi: sured. It is stated by one authority 
that the best precaution is to have the pipes galvanized, then coated with nat- 
ural asphaltum or with a composition of pitch, tar, petroleum, linseed oil, and 
chalk. This solution is heated in a bath to a temperature of 250°, and the 
pipes immersed till they acquire the same temperature as the composition. 
The pipes should also be coated as they are laid inthe trench. As regards 
strength, the steel pipe is much superior to glazed stoneware or cast iron, or 
abont three and a half times stronger than the latter. Mr. Duacan says: “As 
steel is on an average I 3 times stronger than wrought iron, it is clear that for 
pipes of equal strength of plate, and allowing that the riveted or welded seams 
are of equal strength on both, the thickness of mild steel need only be about 
077 of the thickness of wrought iron.” This economy of material can be 
effected by using open-hearth mill steel of the highest possible tensile strength 





Tempering Tools. 

The following is said to be the Swiss method or hardening cast steel for 
cutting tools. Mix ina suitable vessel four parts of pulverized resin and two 
parts of train oil. Stir well in this one part hot tallow. Intothis mixture the 
article to be hardened is plunged at a low red heat, and held there until thor- 
oughly cooled. Without cleaning off, the piece is again put into the fire and 
suitably tempered in the ordinary way. An examination of the steel thus 
hardened indicates that the hardening is deeper and more uniformly dis- 
tributed than is commonly the case, and that the steel is Jess brittle. Articles 
thus hardened have excellent and durable cutting qualities.—[Stone 





Ohio State Teachers’ Association. 
The Nickel Plate will sell excursion tickets to Chautauqua Lake from July 
2nd to 7th, inclusive, at rate of one fare for the round trip. Tickets good re- 
turning until July 13th. 





Celebrate the Fourth 
By going to some of the many delightful spots and shady nooks on the Nickel 
Plate. July 2d, 3d and 4th. One fare for the round trip. 





Either Direction and Any Place. 
One fare for the round trip on the Nickel Plate July 2d, 31and4'b. Fourth 
of July excursions. 








TO USERS OF TUBULAR 


BOIL EES 


Why you should use Bauer’s External. Flue 
Scraper, as it is the only known device that re- 
moves the scale and sediment from the outside of 
the flues. 

B. 1st. Removes scale from the external surface ot 
the flues. 

2d. Saves flues from collapsing and overheating. 

3d Gives absolute protection to flues from 

scaling. 

4th. By removing this scale from the flues and 

boiler head, saves flues,extra fuel and repairs. 
5th | will save its price the first time it is 
used, 

6h Aset should be in the hands every engi- 

nee. 

7th. Price $10 a set of 5 pieces, are sent on 30 

days’ trial. Send outside diameter of flues. 
Send for ci1cular of both the Scraper and of our 
Sensible Automatic Packing. 


Sensible Automatic Packing Co,, 


a 63 South Canai St. CHICAGO ILL. 


EOR SALE. 


| $250 BOND - First-Class Security. 


Bearing 8 per cent., payable semi-annually. 
WANT TO REALIZE AT ONOE. ADDRESS, 


W. N. CG., 


Room |, 29 Euclid Ave., CLEVELAND, 0. 










Patented May 6, 1890. 
No. 427.456. 
moc rr Om 




















i2 ‘Tesm IRON TRape Review. 








paps Se a % se ee 


THE GARFIELD INJECTOR 6CO., 


WADSWVoRrTrTtxzH, O., 


—MANUFACTURERS OF—- 


Qa | Locomotive Injector, 
= Automatic Injector, 
: | Double Jet Injector 
$i » AND 
Le Ejector. 





Strong, Carlisle & Turney, 


Generel Agents, 


CLEVELAND, O. 





SUPPLY 
The Garfield Doubie Jet injector. 


- MACHINE RN WY. = 


Iron and Wood 
Working Machinery 
«f every description ; 
Corliss Engines and 
Boilers ; Shafting,Pul- 
leys and Hangers. 

Agent for Bement 
Miles & Co.. Philadel- 
phia, and Eastern 





GEO. PLACE, 


ESTABLISHED 1855 
120 BROADWAY,N.Y. 








“ROBERT AITCHISON] 
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ERFORATED: METAL: (0, 


*~ CHICAGO. ILL .--: 


ry mn YW wy (@q. § 
>PERFORATED METALS OF ALL KINDS 
OFFICE 510---265 to 269 DEARBORN ST. 
WORKS AT SOUTH CHICAGO. 








HOSE who use it say that one pound will 
cover 2 to 3 times more surface and 
last 4 to 5 times longer than any lead, min- 
eral or metallic paint. A tin or iron roof 
well painted will not require repainting for 
10 to I5 years 


JOS. DIXON CRUCIBLE CO., 


Jersey City, N. J. 


= DIXON’S 


GRAPHITE 


PAINT 








J. M. ALLEN, President. 
WM. B. FRANKLIN, V.ce-President. 
F. B. ALLEN, Second Vice-President. 
]. B. PIERCE, Secretary and Treasurer. 


Plate lron Washers 


Even in Guage, 
smooth and well 
finished. 





Cut from new plate, rolled expressty for the pur- 
pose. a@ Write for prices, Address, 


MILTON MFG. CO., Milton, Pa. 





INDUSTRY FILE WORKS, 
A. & H. Gough, Preps., 
. Files? Rasps, 


Equal co the Best English 
File. 





A. S. FERRY, Gen’l Agt., 208 Superior Street, 
Cleveland, O. 

Cc. A. BURWELL, Chief Imspector , 208 Superior 
St., Cleveland, O. 

R. D. BRIGGS, Special Agt., 208 Superior St., 
Cleveland, O. 

J. E. WOLCOTT Special Agent, 208 Superior 
St., Cleveland, O. 

L. C. BURWELL, Special Agent, 81 4th Ave., 
Pittsburgh, Pa. 


OLD FILES ‘RE-OUT. 


All Kinds of Job Grinding, 
OvFick & Works, 
48 COLUMBUS ST., 


CLEVELAND ,0O 
GuU0wnm Manager. 

















Mention this paper. 


MAIN Sey 
OFFICE AND WORKS Ri Se 


224 & 226 NORTH UNION S? CHICAGO, I LL.U.SA 
PERFORATED BRASS. PERFORATED TIN. 284 Pearl st. cor. Heekman, 


NEW, YORK. 





OUR X;INE OF UPRICHT DRILL PRESSES. 





No. 4 Driil Recih. 


Light Bench or No.1 Drill Press. No. 2 Drill Press. No. 3 Drill Press. 


‘ost Drill. 1 or 2 Spindles. 
THE GARVIN MACHINE COMPANY, 


Manufacturers of,and Dealers in, all kinds of 


Machinery and Machine Tools. 


Universal and Plain Milling Machines, Drill Presses, Screw Machines, Hand and 
Engine Lathes, Planers, Profilers, Chucking Machines, Gear Cutters, Die 
and Cutter Grinders, Tapping Machines, Wire-Spring Coilers, Milling 
Cutters, etc. 


Plants for Manufacturers of Sewing Machines and Electrical Goods. 
GEAR CUTTING AND MILLING IN ALL ITS BRANCHES. 


Laight & Canal Sts., NEW YORK. 


[Catalogue sent on Application } 
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Ariieveegnritenens 


New York. PRITADELPHIA 





FROM i-4 TO 15,000 LBS. WEICHT. 
True to pattern, sound, solid, free from blow-holes and 
of unequaled strength. 
Stronger and more durable than iron forgings in any 
position, or for any service whatever. 
60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of 


7 L this steel now running prove vhis. 
Crossheads, Rockers, Piston-Heads, etc., for Locomo- 
tives. STEEL CASTINGS of every description. 
Send for circulars and prices to 
Ghester Steel Castings Co., 
CHESTER, "PA. } 407 LIBRARY ST. *PHIADELPHIA, PA, 
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The Wock Patent Slip 
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THE BELDING PATENT LOCK. SLIP JOINT TROUGH, Manufactured by THE CANTON STEEL ROOFING CO., Canton, O. 





IRON AND STEEL MARKETS. | 


Pic IRON. 


CLEVELAND (f. oOo. b. cars, nét cash) 
Bessemer, $17 30; No. 1 Foundry, $16 80; No. 2 
Foundry, $15 80; No. 1 Gray Forge, red short, 
$14 80; No. 2Gray Forge, neutral, $14 30; No. 
1 American Scotch, $1680; No. 2 American 
Scotch, $15 80. 


CHIcaGo (reported by Messrs. Rogers, Brown 
& Merwin): Southern Coke No.1.foundry,$16 25 
@17 00; Southern Coke No. 2 Foundry, $15 25 
@16 00; Southern Coke No.3 Foundry, $15 00 
@15 75; Southern Coke No1, Softeners, $15 25 
@16 00 ; Southern Coke No. 2, Softeners, $14 50 
@15 25; Ohio Silveries No. 1, $17 75@18 75; 
Ohio Silveries No. 2, $1675@ 1775; Okie 
Strong Softeners No. 1, . $18 00o@1909 ; Ohio 
Strong Softeners No. 2, $17 25@1825; Lake 
Superior Charcoal Nos. 1 to 6, $17 75@18 50; 
Tennessee Charcoal No. 1, $18 00@19 00; 
Tennessee Charcoal No. 2, $17 00@18 00; 
Southern Standard Car Wheel, $21 00@23 00; 
Tennessee Standard Car Wheel, $00 00@o0 oo. 


CINCINNATI (reported by Rogers, Brown & 
Co.): Founpry Irons—Southern Coke, No. 1 
foundry, $15 0o@15 25; Hanging Rock Coke, 
No. 1 foundry, $16 50@1750; Jackson Co. 
Stone Coal, No.1 foundry, $16 50@17 00; Ten- 
nessee Charcoal, No.1 foundry, $16 50@17 50; 
Hanging Rock Charcoal, No.1 foundry, $20 oo 
@22 00. Mitt Inons—Standard Southern Coke, 
grey forge, $12 75@13 25; Standard Southern 
Coke, motti » $12 50@12 75 ; Cold Short South- 
ern Coke, grey forge, $12 75@1300; Strong 
Ohio Neutral Coke, grey forge, $15 00@15 50. 
CAR WHEEL AND MALLEABLE—Standar ala 
bama Car Wheel, $19 50@20 50; Tennessee Car 
Wheel, $18 co@19 03; Lake Superior Car Wheel, 
$19 50@20 50. 

BUFFALO (reported by Rogers, Brown & 
Co.): Mahoning and Shenango Valley strong, 
No.1 Foundry, $17 00o@00 00; Mahoning and 
Shenango Valley strong, No 2 Foundry, $16 00 
@oo 00 ; Ohio Softener No. 1, $17 0o@oo0 00 ; Ohio 
softener No. 2, $:6 co@0000; Jackson Co., Sil- 
very No. 1, $18 25@o0 00; Jackson Co. Silvery, 
No. 2, $17 25@o0o 00; Lake Superior Charcoal, 
$18 oo@oo oo ; Tennessee Charcoal, $18 co@r19 00; 
Southern Softener No. 1, $16 25@o0 00; South- 
ern Softener No. 2, $15 50@0000; Southern 
Strong No. 1 Foundry, $17 0o0o@o0o0 00; Southern 
Strong No. 2 Foundry, $16 25@o00 00° Alabama 
Car Wheel, $22 00@22 50; Hanging Rock Char- 
coal, $23 00@24 00. 


LOU (SVILLE (reported by Hall Bros. & Co.) 
Hor Biast FounDRy—Southern coke No. 1, 
$14 25@14 50; Southern coke No. 2, $13 75@14 00; 
Southern coke No. 3, $13 25@13 50; Mahoning 
Valley (Lake ore mixtures), $00 c0@o00 00; 
Southern charcoal, No. 1, $16 50@17 00; South- 
ern charcoal, No. 2, $1600@1650; Missouri 
charcoal, No. 1, $17 00@17 50; Missouri char- 
coal, No. 2, $16 17 00. FoRGE—Neutral coke, 
Pes 00; Cold short, $12 50@1300; Mot- 
tlei, $12 oo@12 25. CAR WHEEL AND MALLE- 
ABLE—Southern (standard brands), $19 50@ 
2.0); Southern (other brands), $17 50@18 oc; 
Lake Superior, $20 50@21 50. 


St. Louis (reported by Rogers, Brown & 
Meacham): Hot BLast COKE AND CHARCOAL— 
Southern Coke No. 1, $15 50@15 75; Southern 
Coke No. 2, $14 75@15 00; Southern Coke No. 3, 
$14 00@14 25; Southern Grey Forge, $13 5¢@ 
13 75; Southern Charcoal No.1, $17 75@18 00; 
Southern Charcoal No. 2, $17 25@17 50; M ssouri 
Charcoal No. 1, $15 50@16 00; Missouri Charcoal 
No. 2, $15 00@ ts 5°; Ohio Softeners, $18 0@ 
1950. CAR WHEEL AND MALLEABLE IRONS— 
Lake Superior, $20 00@20 50; Southern, $19 oo@ 
21 00. INNELLSVILLE Coxs—Kast St. Louis, 
$o oo ; St. Louis, fo oo. 


DETROIT (reported by William F. Jarvis & 
Co): Lake Superior Charcoal, all Numbers, 
$18 c0o@18 50; Lake Superior (coke) Bessemer, 
$18 co@18 50; Katahdin (Maine charcoal), $oo oo 
@oo 00; Lake Superior Coke, Foundry, all 
ore, $18 00@18 50 ; ke Superior Coke, Found- 
ry, all ore, $00 00@0000; Standard Ohio 
Black Band, $18 00@1825; Southern No. 1 
$16 25@16 50; Southern Gray Forge, $14 00o@ 
1450; Jackson Guay (oni) Silvery, $18 co@ 
18 50; Old Car Wheel, oo. Connells- 
ville Coke, $o.co. 


LOUISVILLE (reported by Geo. H. Hull & 
Co): Southern Coke No. 1 Foundry $14 50@ 
1475; Southern Coke No. 2 Foundry $13 75@ 
1425; Southern Coke No. 3 Foundry $13 25@ 
1375; Grey Forge, $12 75@1325; Southern 
Coke Silver Grey foo oo ; Southern Char- 
coal No. 1 Foundry, $16 00o@17 00; Car Wheel, 
$19 00@20 oo. 


PITTSBURGH (reported by A. H. Childs) : 
No.1 Foundry, $15 00@16 25; No. 2 Foundry, 
$15 00@16 25 ; Grey Forge, $14 c0o@14 25; White 
and Mottled, $13 00@13 50; Warm Blast Char- 
coal, $18 co@20 00; Cold Blast Charcoal, $22 00 
(@27 oo ; Bessemer, $15 75@16 oo. 


MERCHANT IRON AND STEEL. 
Flat Bar 





























Half Oval and Half Round. 






























































































































































1% to 3 inch 2 90 
oie inch 250 
ts inch § 10 

3% 30 
x: rt 
Heavy Band. 

% to6 by ¥ and ere AEEM .cccocese coccccccccceveccee® OO 

to a4 y Mand 5-16 inch............00. edesveeesll OO 

“% to % by 4% and 5-16 inch 2 x 
te % bw M and g-rhimeq 2.0... 3B 

Hoops. 

1% to 4, Nos. 1g to 1s. 2 60 

1% to 2, Nos. 16 to 18 2 70 

1% to 2, No. 19. 2 80 

1% to2, No. 20. 2 90 

1% to 2, No. a1 3 00 

1% to 2, No. 22. 8 I0 

15-16, 1 and ie Nos. 13 CO BS rccccccoresscvccesescoes 2 80 

15-16, 1 and 1%, Nos. 16 to 1 2 90 

15-16, 1 and 1%, NOS. 19 ANd 20.......0eececeeseeeee 3 00 

15-16, 1 and 1%, No. a1 3 Io 

15-16, rand 1%, No. 22 3 20 
» Nos. 13 to 15 +03 00 

% Nos. 16 to 18 3 Io 
, Nos. 19 and 20. 3 20 
» No. a1 3 30 
,» No. 22 . 3 40 

Bis BOO. TE UD TG estices checcastevsssctoscncsvncessenes +63 20 

13-16, Nos. 16 to 18 3 30 

Bg NG FUE Diiinees cic iccescvsacseccacatonccsinee 3 40 

GR 0. Bh ecvecceconepecescetscckecsasecess 3 50 

BRNO: BOO. Misvocasosconesenssocovsscvsvsctecsoboessctacoovneel 3 60 
py Rs SE BO Si re sncescensncvenconsstevevosvosbesesossved 3 30 
Nis Bb SEP Diccrecvcscusevensschiguasecsensbacheastawen 3 50 
» Nos. 19 and 20 «3 fo 
A, Sl natin $56esqdeeneoenternanneianeobenantii secceereeZ 70 
i: PE, Ulbdeninnasexconnees 3 80 

BleEG, ING. 2B 00 TG issccsrscoccccccovescseneecsves ccccesces§ SO 

Fee, OL Fe OO Diikss ccdeasincscossintnsiesetnacnineane 370 

11-16, Nos. 19 and 20 3 80 

11-16, NO. 21.......000 3 90 

oS OO are ecceseneseesce cnes eeeee OO 
, Nos. 13 to I5....... -3 0 
SUE: 0D WD BiBipscscescosncssstensovstacodcssvepnsenddbeni 4 00 
5 GE 20 CINE BB scccciesecsicescccccescccesccones 4 10 
TES tl contueubacbeceenenenessbonanabeosesdeseecatapeoeserion 4 20 
UG, BR. ccscsccncccsenceesescsocsencceet 4 30 
TO. BE coccssccansetsonesensnevessasesncesson ces osvcceessses 450 

Light Band. 

1% to 6 by % to 3-16 in 2 20 

1% to 6 by Nos. 11 and 12 2 30 

I to 1% by % to 3-16 in 2 40 

I to 13% Dy NOS. 11 ANA 12.......cecceeereeeerereeseeees 2 50 

% and 13-16 by % to 3-16 in 2 70 

FH ANd1 3-16 by NOS. 11 ANA 12....ccerccecoersceseees 2 

Y% and 11-16 by % to 3-16 in...........cseecsseeceees +63 00 
and 11-16 by Nos. 11 and 12... coreescccoes 3 10 
ANd 9-16 Dy % tO 3-16 IM. ..cseccrcrscesesseseeceeees 3 30 
and 9-16 by Nos. 11 and 12 3 40 
ES See ae ae 

% by Nos. 11 and 12 370 

Wagon Sox Iron. 

% inch, beveled edge, by Nos. 11 and 12...... 2 80 

% inch, “ ’ ” 13 and 14...... 3 00 

¥% inch, sad % o 11 and 12...... 3 10 

¥% inch, “ “s * 1g and I4...... 3 30 

Sheet Lron;: 

No. 10 to 14 2 65 

No. 15 to 17...... 275 

No. 18 to 21 299 

ES OY er Lees 3 15 

No. 25 to 3 30 

i, SlGnicanenecianssansenshec 3 40 

No, 28 3 5° 

Iron Boiler Pilates. 

Tank, ¥ inch and heavier 2 60 

C No. 1, 134 ves 2 85 

e ae I Ps = ceveseenunane evcccescoscees 3 10 

CH Flange, srvccesesceccocccscsesossesS OS 

Extra Flange, “ 4 

Solid Fire Box s 5 10 

















Tank.........cceeseees “ 275 
Shell............ 3 15 
Flange.........00+ eceeeeeeeeees 3 45 
Marine Flange...... -3 85 
Fre BOK....ccccooseccosccccepeooscccoscescosccoces 4 
Above includes plates 90 inches wide. 
90 to G6 im. WIAE............ccerecereeereeees 34c Dp extra 
96 to 100 im. WIAE........cccereessereecsseeers rc n 
100 to 104 in. wide............ seccnennesorenes 1c a 


104 to 116 in. wide...... 
American Cast Tool Steel. 


special 





ROUND, SQUARE AND OCTAGON. cts. Ds 





1to2zin. inclusive............00 peneocessoseccosesooese 09 
g16to%in “ og 
7-16 to % and 24% to 3 it.............e00e wessooacensese 














Flats. 
cts. Ds 
2 to 9-16 wide by 2 to % thick............... isnlatenaadl ° 
Bessemer and O. H. Steel. 
Machinery....... sesesesseneressseeeseeees DASE DIICE, 275 
 omierreetbmanmeaes =e 28 
Sleigh Shoe ............ evcessacsoscasoese “ 275 
oe RES aT 3 00 
Cutter Shoes, tapered and burr. o g 00 
English Tool Steel, 
SBSOP’B...cereerecereevres ereceescoosescee cevererecesevescosoose 16¢ 
obson’s “ Wat as ciateasainhedauseiakmnsiindaibaneetio 16c 
“ “ Choice ” 36c 
Burden Boller Rivets. 
, %, 11-16 and ¥& inches diameter....... eseeseen OO 


ridge %, %, 11-16 and % inch diam............4 00 





SCRAP IRON AND OLD METAL. 




















Net Tons 
No. 1 R. R. wrought scrap........ccccrssseeeses$I9 OO 
No. 1 wrought scrap 17 00 
No. 1 Machine cast SCTrap........cccccoserecesses IZ OO 
Iron axles. 24 00 
Axle turning 13 50 
Wrought turning (free from cast)........... 12 00 
Cast borings...... 8 co 
Uncut wrought iron boilers.............-- see II OO 
Steel boiler plates «- I7 00 
Grate Bars 8 oo 
Pipes and flues (Clean) 13 50 



































Hi - a band i ~~ 
an ron 10 00 
Sheet ron 9 50 
Wrought drillings II 6O 
Malieable iron 10 00 
nes by Messrs. BLack & PoLtock, Cin- 
nnati, O.: 
Railroad Wrought..........cscsccssscce.sssseseeees .$20 oo 
No.1 Country Wrought 17 00 
Stove Plate 75 
Machine Castings...........cccccssscserrerssseseers II OO 
— and Sheet 8 co 
Castin, ngs 9 oe 
Wrought Terni 12 ee 








CLEVELAND ROLLING 


MILL CO, 


MANUFACTURERS OF 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Angles, Forgings, Bar and Spring Steel. Steel Street Rails, Stee) Oil 
Barrel Hoops, Wire of all Kinds, Iron and Steel Boiler Plates, Galvanized and Black 
Sheet Iron, Corrugated Iron Roofing, Sheet Steel. 





THE CAMBRIDGE I 


MANUFAC 


RON & STEBL (Co. 


URERS OF 


SHEET IRON ayo SHEET STEEL 


AE Been ND, fine Shwate o*Snonialiy. IDe 
As Oquared hootin dheets a dpecialty EpMBR IDG. 


—. 
— > * 


> 
“rine eS 


— 


CoRRESPONDENCE 





—<~ 
ar) 


Sort ste 


> 


‘CAMBRIDGE, OHIO: 





Magnetic Concentration of Iron Ore. 
Ball-Norton (Monarch) Electro Magnetic Separator. 


Phosphorus, sulphur, silica, hornblende and other impurities eliminated from Iron Ore, 
and non-Bessemer ore converted into Bessemer Ore. Samples treated without charge. Cor- 


respondence solicited. 


H. E. COLLINS & CO., Agents Magnetic Separator Co., 


BANK OF COMMERCE BUILDING, PITTSBURGH, Pa. 


ALDRICH COURT, 45 BROADWAY, NEW YORE 





DALLIBA, CORRIGAN & CO., 


DEALERS IN 


Iron Ore & Pig Iron, 


Rooms 716, 717, 718, 719 Perry-Payne Bid’g, 
CLEVELAND, O. 


OGLEBAY, NORTON & CO., 


Successors to Tuttle, Oglebay & Co., 
Commission Dealers in 


rrom = Ores, 


FROM MARQUETTE, GOGEBIC AND MENOM- 
INEE DISTRICTS, 


OLEVELAND, OHIO. 








J. H. OUTHWAITE. W. @. POLLOCK. 


J. H. OUTHWAITE & CO., 


Exclusive attention given to 
LAKE SUPERIOR AND MENOMINEE RANGE 


rrom Ore, 


Perry-Payne B’ld’e. WVlieveiand, O. 


THE CONDIT-FULLER €0., 


Pig and Bars Iron, 
CLEVELAND, OHIO. 


E. C. POPE, 


COMMISSION DEALER IN 


Iron Ore, Pig Iron 


AND METALS. 











Cleveland, - Ohio. 
Sam’l. L. Matner, Fred. A. Morse, 
Prest. & Treas. Sec’y. 


Cleveland Iron Mining (o., 


Dealers in Iron Ores 
from their own mines near Marquette, Lake 
Superior. 


Rooms 4 & 5 Mercantile Bank Building, 
CLEVELAND’ O. 


PITTSBURGH & WHEELING COAL C0., 


MINERS AND SHIPPERS OF 


Ohio Steam Coal and Coke. 


Mines on the Cleveland, Lorain & Wheeling 
R.R. Capacity, 3,000 tons daily. 


Office, 6 Mercantile Bank Buliding, 
OLEVELAND, OHIO. 


Lake Shipping Point. Lorain O 
Jas. PATTERSON, Sales Agent. 





ESTABLISHED 1854. 
PETER GERLACH & CO., 


MAKERS OF 
Saws, Tools and Machinery. 


Office and Warerooms, 28 Columbus st. 
Factories on Columbus, Winter and Leop 
ard streets. 


Cleveland. ©... WU. 8. A. 


Hartman’s Patent Inside Sliding Window Blind 


is the most 
pepetas Soins 
n America. 
Architects & 
builders pre- 
fer it to any 
other, for mer- 
It, style, con- 
venience and 





an automatic 
Burqlar- Proot 
Lock, free of 
charge. This 
is an item of 
immense mag- 
nitude, and 


4 
Gg blind tha 
te gives entire 
Cael satisfaction. 
Thousands 
ted here. send for iil 
ts wan everywhere. or illus- 
esatel catalogue and prices. Manufactured by 


ita 


SUOODUU0U! 
— 








SARTMAN & DURSTINE, *°,73 S5cyeoe 
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‘Tem Iron Trapp Review. 


















MACHINERY SUPPLY MARKET. 
























Anvils. 

American 8 Bo@ie 
Wrights......... Hs 
Bellows. 

, Hil)’ @......0000000+--ls 40 
Blacksmiths Bullock’s.... dis so&10 
SIRE iad: cvtettenicsan intents wel dis agues 
Bla 08 .....0200002.-ccccccceseccoovecesoee dis 10@5° 
Belting. 
Boston Belting Co’s standard..... dis 7e 
CSEAUTR.cccceccesccrccccees 

“ os “ best dis 55 

Hoyt’s Short Lap. dis 








ee ee 


45 
Cleveland Rubber ‘Co. extra standard dis 6o&10 
Shults Raw Hide Leather Belting, single 



















































; “ 


. Horton's | Aeon 


Bee 
a 
Hel 
BB 


OE Le ANE AIA NR, EE AOL 8 40 
r Shultz Raw Hide Leather Belting, double 
and Light Double......ccccssscscsssseeseeeees sees dis 40 
Standard, oak tanmned...........ccssess0-++ i 10 
Alexander Brothers’ pure oak tanned. .. (s 45 
Blowers and Exhausters. 
B. F. Sturtevant’s dis 20 
Boston Blower Co., dis 35 
Buffalo dis 35 
Borax. 
BRi2 
Ohalk. 
White Cr@YOR...........00008+ @ gross: I en dis 10 
i TRAE ..cccvccccccseccccccscevece concevsoosovescsss cossnconcens: Ais 
| AE AO IEE A dis 
Ohucks. 
; Cushman’s 4 rY A Independent... 
Combination.............. 
« Geared Scroll 
sa 2jJaw Brass Workerz............. dis 30 
: « EE dis 
; Weacott’s Sorell Combination banuigiebvenenl dis aah 
































i Cleveland 


Whiton’s Ind 

National } aa. 

Sweetlan on 

Almond a Drill 

Skin % 

skinner’ s Combination Lathe...........00+ dis 33 

Independent Lathe............... dis 40 
va Universal Lathe........000eeee: dis 40 
8 Drill ........ccccccscssocccesessscseesscees dis 15 
Cutters and Reamers. 





Pratt & ee 





Standa 





Cast Steel........ 


Brown z Sharpe, eas Cutters..... 


dis 10@1 
dis rog's 


LETS......0..008 





Drill and Drill ‘Sockets. 

















feist drills. dis so&10 
Morse Taper and Straight shank _ 
eabaaead so&10 
ae Teens cad Straight shank Larger 
n 1%" dis 25 
Sockets dis 25 
Standard Twist Drills ................... dis 55&5 
Cleveland ‘“ 46 secccescce coocecce thle seuss 
; E Smery. 
k Pe A ds No. ne Flour, C. F. 
' s aa F. FF. 
Kegs, B D........+... 24Cc 
 keas 32 ata? igs sic 
x B. .ccosccee ac c aus gc 
| 10 Dcans,10in case $c 
i 10D cans, lessthan 
iy 10. 10 ¢ Io ¢ 7c 


f Emery Oloth and Paper. 















































Barder -- wa Be CO wrrccccsccecscccccceoes dis 45 se 
Be ie, Be ci dticediciacieccestcstencpeicl dis poh 
Emery Wheels. 
Detroit dis 
BOTTOM’ S...ccccorcscccccee seccccccerccesscccccoseeces dis 
Grant dis 
PRRITEIIAL ccccoscesecococescoseccoseonesoesasesoocnccccooosed 8 60 
conte i ccsccccccccccce encneececoseoscoescocoed dis ry 
orthampt 
tal dis tore 
Vitrifi te 
Vulcanite dis nm hes 
Files. 
Nicholson poe ccccvees cessneccosee ces dis Gh seG tok sat ve 
eneeenses dis 25 
Kearney & Foot... eccscccoscocced dis Cost 1o@soRr0&10 
Black Wa MONG.......0006.000+ dis 60&1 1o&10 
Arcade 8 60& 10@60& 10& 10 
Disston’s dis 65@70 
Western 8 70 
Stub’s «dis 25 
@Grobet’s...... dis go 
olds Bros.’ Hand Cut dis 50 
stry File Works, hand cut............... dis 50 
f Hammers, 
Fi BB. Wereesesescccsoerececcecesescerees dis 40 





P.8. W 
Atha new list, Jan. 15, 1 
over 5 Ibs 14c, new list. 


Sioey temnsére oth clcigns anders he. 1he 









Jack Screws, 
Tilinois Bolt Co. list dis 7e 
Nuts and Washers. 


Sise of bolt ener oF 5; 5-16 BS 
siete mige a 
Washors sreeerrescorees : PEP 

te 





In lots iess than este . 5» 
boxes add tc to lis 


Salle (wire. 





is . 
mee bet iS alia, * dy 5 card rate 


Oilers. 








Copper 
Malleable yy lense 1, $3.60; Ne. fon 
MO. 8, $4.40 B i 


eeeeeeeeseesooeseseess « 


























Boston anon Se 

American Packing Hemp.........00....+ 8 Dro@11 

Russia Packing OS anneal - 

Italian Packing Ot: ueneenseten oooee@ D1ZO@14 

Plumbago Piston 

Morrison’s “* $B so 

Square Flax “ Thso 

IE MEO ccc ccxenenccinésbeccdinenceess . ] we | 

Excelsior Rubber & 

Picks. 
Railroads, § to 6 DB.......c00..ccccccescseeeees 12 dis 6e 
to 7 Ds. 1g dis 6e 

Pulleys. 

ues ve Rag Walker List dis 45 

eelit Wood. ae dis 5so@s55 
Rivets. 


Iron, Thousand, list November 17, 
Iron, Ordinary, Cooper’s Block and Gasrlens 





























lat November 17 dis se 
PP is se@se&10 
Rope. 
Manilla, % inch and ovet...............s0++ 3 >| 
Sisal, & "Emch and OVEF w...ccccscossseossseeses Big 
Sand Paper. 
BB. A. Be OB.cccrccscccscsccccccecccccce coccce cocceeces di 5° 
DO , dis4o 
New England Flint + is 
Barton’s Garnet is 20 
Saws. 
Disston’s ome Ais 4o@10 
* RSS peetate salesanebond dis I¢ 
Net 
Hack Saw Stubs dis 20 
























































” oO = ae gec 
. Tuttle Tooth Cross-cuts.dis 25c “‘ 
No e we ey ~ gac “* 

1. F Hamdles..cccorrrccccocscccecsccced Se oe oe pote 
Excelsior Saw Tools capeadeiiieantaiah Risa .$6 per dos 
Perfection = —sceccorcrcccceee oan 
Detroit Saw Works, Gireuiar. eooneen penees wdtis 50 

#25 
” ae * oe juoussenceenoneutnes is 45 
Screws. 

Wood Screws—New List 1890. 

Fiat head iron . «dds 72% 
eee ee ES Sa dis 67% 
Flat head brass dis 72% 
Round head brass dis 65 
Square Cap...... dis 65 
Hexagon Cap dis 65 
t adh nm ¢ dis 

ine, flat read, iron dis 65 
Machine’ round head, icc camera ana dis 60 

Bench and hand— 

Lag or coach......... dis 7S@75R10 
Coach, patent gimlet point 5 
Shovels and Spades. 

Ames’ list November 1, 1885.......0.0++eseerees dis 20 
DGMIG...cocersaevesss dis 5.25 
Hussey & Binns, TAUTORA.....cecceeeee eooeee Gls 8.08 
Taps. 

Cards, Hand and Nut to 2 in. cocccesees dis 50 
eepentare’ woncecoos dis 50 
Mor " oe OC sueneunss 8 59 
Pratt t & Whitney vad “ new list dis 16 
Machine Screw TAaps.......ccccsccorerscreresseees dis 55 
Pipe Bolt Tepe SE dis 70 
Stay Bolt ae dis 25 
Stove Bolt” Taps. Lpacesbbakaksaveseesaasemnaeiuesbanctae dis 50 
Pulley Taps............ s+ dis 40 

Twine BC. B. 


No. 12, Flax Twine, ¥ and KD Baye ~ age 
No.18 “ 48 nd teegae 


No “oe “oe “ 

2-Ply Hamp. id 6 & +3 > Its \Gnring twine Ke 
. alias eee 12@12K%c 
3-Ply ‘ by Di Batis eee cor cveecccsccoeccceee 11@11%c¢ 
Cotton Wrapping, 5 Balls to D............... 1s@16c 











ry 


to i $5 
Price, per set of > 4 to take from ¥ to 3% in. 7 5° 


PALMER, CUNNINGHAM & CO., L’t’d, 


607 Market St., 


THE INDISPENSABLE LATHE DOG. 


THE INDISPENSABLE LATHE DOGS can be at- 
tached to work after the work is centered in the lathe. 
They can be used equally as wel! BETWEEN COLLARS as 
upon plain or straight work. 


DROP FORGED FROM BAR STEEL. 


No. 1 takes from Y to! % inches, price, each.....$1 50 


to 2y woexe : 50 
“oe “e te 


oO 


PHILADEUPHIA, PA, 














Y CANTON IRON FOUNDRY CO., 
Canton, Ohio. 
FOUNDR HEAVY AND LIGHT CASTINGS. 


Privilege to make estimates solicited. 
































Vises. 
Solid Box dis 6 
Prentiss. dis 20 
Stephen’s dis 
t’s. 30 
Miller’s Falls. 40 
Merrill’s. dis 15@20 
Howard dis 35 
Wire. 
New List, Jan. 18, 1884 
Brass and copper..... dis 
Bright and annealed, ae 0@18...dis 70&10@75 
. I 
copped o.oo eral ees E 
‘os. o to 18, mar 
Galvanized Nos.cto18 “ + e.occccced esas 









Tinned market Nos. © to 18.....,..00000 seeoes dis 67% 
Cast steel 
Tinned Broom Wire......... seseoens dis 











Bemis & Call’s Combination .............s0s0«« 





Donohue’s Engineers 

Lamson & Sessions Engineers. 

Billings & Spencer’s Drop Forged peoee ove ® 25 
William’s eoceccoced dis 25 
Alligator ” #6 geeccceces dis se 











Webster, Camp & Lane Machine Co. 





MANUFACTURERS OF 


Mining Machinery, 


- Y 
. on Improved Band Friction 
Wolsting Machinery, Geared 
(r Y YY er Direct Acting, ter round er 
"7 Gat repe. 
‘e/ Yyf Wire Rope Haulage 
ig Machinery, 


Endless or Tail 
Systems.) 


CORNISH PLUNGER AND 
BUCKET LIFT PUMPS. 


Rope 


Automatic or Slide Valve Steam Engines, Sheaves, 
Cages, Buckets. Etc. 


@@ Send for Catalogue D. 


134 N. Main St., AKRON, OHIO. 





KiME x1 


SAVE TIME AND MONEY BY 





Xl 


Mark the hour and 
minute, the day, 
month and year, by 
one impression. 


Useful, Economical, 
Ornamental. 





PRINTED MATTER ON APPLI- 
CATION. 


E STAW 


WMIONES WY ? 


USING OUR SPECIALTIES. 


OUR 

' + 
Time Registers 
Record the hour and 
minute of the arrival and 
departure of employes 


by their own act, in their 
own handwriting. 


LSS M 


Indispensable for employ- 
ers and just to 
employes. 


THE AUTOMATIC TIME STAMP AND REGISTER COMPANY 


No. 71 Sudbury 8t,, 


Boston, Mass., U.8. A. 





THE THOS.D.WEST FOUNDRY, co 


CLEVELAND. O. 


IRON. CASTINGS. 


DAILY MELTING OF LE A  & 


FACILITIES FOR ECONO 


SMOOSCTH CLEA 
DUPLICATE WOR 





EEY S- SPECIAL 
oO Lemon Gm 
a ee oe - ae tl en 
KA SPECIAL T ¥ 


75:7-0ON 


MICALY TI 





F. A. SACKMANN, 


125 Champlain, Cleveland, 0. 
STEEL ALPHABETS 


STEELNAME STAMPS 


Steel Name Stamps (1-16, 3-32 
or inch letters, 15c. per letter 


Kastlake Metallic Shingles, 


Unequaled for 
ROOFING AND SIDING. 


Manufactured by 


= W.J. BURTON & CO,’s 
mt! Galvanized Iron Cor- 


j ay Ki nice Works, 


Detroit, Mich. 


Send for illustrated 
| eutademne and prices. 













Mention this paper. 





E LECTROTYPE 


FOUNDRY 














SECTION OF CONVEYOR. 
Detachable Roller and Chain Belting. 


MADE IN ALL SIZES OF 


Malleable Iron 
and Steel, 


DESIGNED FOR 


Klevators, 
Conveyors, 
Drive Belts, etc. 


For handling materials of all 
kinds. 








Send for Illustrated Catalogue. 
Address 


The Jeffrey M’f'g Co., 


183 East Ist Ave,, 


COLUMBUS, O. 
Chicago Office, 48 $, Canal. St, 
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STEAM BOILER. FURNACE_IN THE WO 


THE BRIGHTMAN STOKER is queBEST 


bbe ode 





SEND FOR DESCRIPTIVE PAMPALET. 


THE BRIGHTMAN STOKER CO: 





HARDWARE MARKET. 







































































Augers and Bits. 
COMMON AUETS ANA DItS.......0cccccereree senses dis 70 
Snell’s dis 6o&5 
Cook’s Douglass Mfg. Co dis 55 
Russell jeanne augers and bits............ dis 25 
Expansive Bits, Clark’s small, $18 
BATHO, GAG. cccveececerceesee cessecesee weueesece dis 350 
Hollow Augers, Ives’ 1° 
“on Augers, Bonney’s Adjust. ¥. ~ 
10 
Hollow | Augers, Stearns’ ust. 8 
ofen ti scr evaay gnats 
mile common.......... per co 
Standard Bit Stock Driiis toate sire To&s 
Bhip AuUuZe#s.......00.....00. pies 1gs&k10@1s&10&5 
pense 
Makers’ and Special Brands— 
First quality doz a & - 
Others 
Full polished 
Bolts. 
Cast iron barrel bolts........ eossecccccccvecccoscoonsGli® FO 
Cast iron shutter bolts, etc dis 7o 
Cast iron chain bolts........ ...ccccce seccsseesliS 
Ives’ patent door bolt.......0. .....+ cccccereecoosed 3 60 
Wrought iron barrel bolts............... eoocceeed ‘dis 70 
Wrought iron square bolts......... eeccorecescoed dis 70 
Wrought shutter bolts........ = ee “sanhonens dis 60&10 
Sargent’s list 
Carriage, COMMON, NEW I18F ........0000... dis 75&10 
Tire, common, new list dis 65 
Ca eand tire, Philadelphia pat, 
tern dis 10 
Stove bolta 3s 60 
Plow bolts. dis 
Machine dis 75&1 
Ends dis 75&1 
Buckets, Elevator. 
dis so&re 
Butts. 
Wrought Drass........cccccsscccccscrssececseresGlS 75810 
Cast brass, loose joint...... Sennnectectetin scccccsereGl® 33% 
Cast Iron— 
Fast joint, narrow....... eovcsece cecces dis 1 
Fast joint, 8 50&1 
Loose joint dis 10 
Loose joint, jap. dis 7o&10 
Loose joint, jap. with acorns...........00« ais 7O& 10 
Loose pin, acorns. dis 7o&10 
——- pin, ge SCOT co , ~ — 
, acorns, jap. Die cesees 10 
Wroug aed ve steel— 
Wrousht, fast joint, narrow............. dis 70&10 
Wrought, fast joint, broad......... eceseeel8 FORIO 
Wrought, loose ee jolst, MN ivastexceocail dis 7o&10 
a utts, back flaps, etc................ dis 7o&10 
lar inside blind is 7o&10 
rie RED MEINE Riaiandoes senectiocsniceeinana dis 7o&10 
Tenee p pin dis 7o&10 
Light loose pin dis 7o&10 





Oarbonized Felt and Building Papers, 
(POWERVILLE BRAND.) 





Per roll of 
Eberts Bros., Detroit. 500 sq. feet. 
No. 1—Slaters’.. $1.25 
“a,” Stringed Roofing, ES RTA 1.50 
“ 3’ » Stringed Roofing, Medium............... 1.75 
“c’» Stringed Roofing, Heavy...........eseees 2.00 
Stringed, I iatcecen vakcocccencincseeveceess 1.00 
MILCELLANEOUS. 
Asphaltum, Trinidad Refined, $ ton.....$30.00 
Asphaltum, Fine Grete, i Milcesnesenveconece 08 
Coal Tae Walt, F WAG, We Wvceeccsncescccesssesvere .02 
Coal Tar Felt, 2 Ply, a 108 sq ft...... 1.42% 
Coal Tar Felt, 3 Ply, @ roll 108 sq ft...... 1.85 
Roofing Pitch, WP MiMi ccoccesesesescccsosececscscose é 
Ohains. 
Revised List. 





pair 1.11 
German Halte n, list June, 1 
German Coil, ist of} June, 1887 





Galvanized Pump Chains......0. 00+ ase 
— Chain, Iron............0+8 ecceseees eos 10 
ack Chain, Brass....... weeccoees coccceeee: 75 
Chisels. 
Socket Framing and Firmer... sosereel® 75 


Socket Framing and Firmer, Buck Bros..dis 30 
Sqett Siemer and Framing, L& 











IJ. 
Tanged Firmers. ~tile pees 
Outlery. 
Table net 
Rxcelsior Pocket net 





Fibre Ware—Standard. 


Pails, water, 12 Qt........ccceccccerees $4 00 

Dairy, 14 qt 450 
s= “ 

oo 


eeeeee 





Fre 12 Qt. .ccccccocccccccccccccccescoeee 


eeeees 


eeeeee 


Bu 4 CO ceccee severe 
Chamber Se and 


Commode 
ars, slop, e} 4 gt 14 Qt...ccwee 8 CO gg 00 10 8 


Basins, wash— 

















TOE AMCH........ccccccccccccrcrceccocees BED 8 2B cccere 
12 inch, 225 275 25 
13% inch 275 325 875 
I BARGE accccassracocenscnncesescsose +325 375 425 
BOWIS, FrWit..cccccccccccccccesccccsccccce cccces 7 eee 
OT WOTS,, BB Tccecccccccscccccsecscconsce conece BBE cones 
Baskets, waste paper, 13 IRB .cccce coccee 6 CO sevees 
Spittons, ‘ Daisy,” pressed 
7 SI cosnentsbnsoeednecsnes evcceecee esses 400 450 5 00 
10 ON II3G ANCH.......0cccccreeseees 600 650 7 50 
No. 1 plain; No, 5 decorated ; No. 5X White 


decorated, 


























Gimlets. 
Nail and Spike...... dis 1 
Double oe low list ar PY 
emnece sccccssssccsccseses tt STOSS $12, dis as@as&5 
inline 
Barn door, old patterns...........dis 60& re&10@7e 
Climax, (Anti-Priction)......... ... sees 55 
IS 8 33— 
Kidder’s. dis soaeroahso 
Terry’s Patent...... § in., $12; 4 ‘in., , $10, dis 50&5 
Paragon is 40816 
Richard’s dis poe ee ool 
Horse Nails. 
as bl met | s di 
a e 24 25 26 BB.ecccccccee ioessseoneeed 240 
ee BEd Sf fy ee in 
epunetecogeeeveee dis 25&10 
Horse Shoes. 
Burden, at ® keg $4 00 





factory 
R. I. Heraboe Co, Perkins’ Imp. at 


oe 

Mule Shoes, At FACTOTY....crrcrcrceescesees Bie an % oo 
Knobs. 

Sane ee peace. ccocsses ZTORS Soe dis 6o&1e 











Base, ru 7o&1 
Hemacite door knobe, new list.....dis fo ehncmes 
Door mineral............ soneonbitecostcasseve dis 

Door Por. > pvonseesecousecssecoceseil dis 7: 

Door Por. n Pile. sensed $2 2 25 
Door Por. plated............0. wnntecscocecosees $2 25 


Locks, Bolts, Etc. 


P.& . og Locks and Bronze Goods. 
Door oie, Enea and latches...... seis 608&10 





— and k Veo dis ee 

Padlocks and padlock keyS............sseess-0+ 
Bell: pale, catzeral, ees ain and jet dis ean 
1 pulls, genuine Dronze..........00.0002. dis 60&10 
pulls, aioe bronze dis 60&10 





Shutter binguetiiies i uine bronze.dis 60&10 
= ia ted di 








Shutter hinges, bronze plated.................. 8 70 
Flush bolts, genuine bronze dis 70 
Shutter knobs. genuine bronee......... soeeee G8 
Shutter bars, genuine bronze................... dis x 
Sash lifts, genuine bronze dis 60 
Sash pulls and plates, genuine bronsze.....dis 60 
Push plates, genuine IB. coccecrascnccesese —_ > 
Drawer pull, genuine bronse............000..+ 
Letter box plates, genuine bronze... “dis ‘ore 









































Barn door locks Zs 
Bishop’s Buckeye Sash Locks......9 7 i 
Plaumbs and Leve sg. 
Standard list.. dis yo&10 
levels dis 7o&10 
Davis’ inclinometers dis 10&10 
Pumps. 
Cistern, best makers..................... 8 a 
Pitcher ‘spout, best makers dis il to@soe 10 
Pitcher spout,cheaper ZOOAS......00045 dis 70@70&5 
Pokes, Animal. 
Bishop’s I. X. L doz $6 co 
Bishop’s O E...... doz $5 25 
Bishop’s Pioneer doz $3 75 
Bishop’s American doz $2 75 
Rakes. 

Cast steel Ais ye 
Malleable dis 7e@70&5 
Basors. 

vou tenet yy Bi oe $ -_ > 
ae olme MtCher........00000 I 10 
bneceptbesed 04; se net 
Rat Killers. 
inns cecccesccemersanseertenionssans 8 gross $15 ce 
Scales. 








Scale ms, List of] January 
12, 1882. dis so& 10@508& 1084 


Screw Drivers. 


Stan! R. & L. Co.’s Varnished 

Handles RS Sere 8 dis 6s&10 
esate R. & L. Co. 2 Black Handles..dis 6o&10 
Sets interchangeables........ soooeee Gow $18 dis as 


Squares. 








Steel and iron 
Nickel plated... cscswcvcesesessennes dis 758&10@80 


Disston’s try square and T bevels......dis 45&10 
Winterbottom’s try and miter.........dis ge&kre 


Tacks, Brads, Etc. 


New List, Oct. 19, 1890. 
American iron carpet tacks all kings 








a sere 
Steel carpet tacks all kinds................ dis 75&10 
Swedes iron carpet tacks, all kinds 
dis 75&10 
Swedes iron tacks. ..........cecereerseeeereeses dis 75&10 
Swedes iron Durpetoter ers’ tacks. BRS dis 75&10 
Tinned Swedes iron tacks............... dis 774%&10 
Tinned Swedes iron Uphetoterees’ 
tacks... dis 774%&10 
American | iron CUt TACKS.....cccceeceee0s dis 77%4&10 
Copper tacks..........:.sssssessssseeesenssee sesees dis 4¢&10 
Copper nn and trunk nails...... dis 50&10 
Cigar box nails....... madeokogunnuanestnanecsoqoned dis so&1e 
Finishing nails. dis 60&10 














im and Lace ta Ck. ....0......ceeeeeseeees dis 77% &10 
. P, ee CMO cocccccsccccen ove dis 60&10 
Trunk a clout nails dis 72%&10 
Tinned trunk&clout nails.......... ..dis 66&10 
Basket nails ..dis 66&10 





dis 66&10 


FREICHT AND PASSENCER 


ELEVATORS. 


L S. GRAVES & SON, 
Main Office and Works, ROCHESTER, N. Y. 


BRANCH OFFICES: 
NEW YORK, 92 and 94 Liberty St.; BOSTON, 113 Devonshire St.; St. LOUIS, 301 Roe Building 
DETROIT, Hodges Building. 
SEND FOR OATALOGUE. 











RUBBER GOODS 


PACKING, BELTING, HOSE, GASKETS, ETC. 








E*uwuller Bros... 


148 SUPERIOR STREET, 


CLEVELAND. 


THE EcAaNn Co.. 


Nos. 251 to 271 W. Front St., CINCINNATI, OHIO. 


AGENTS 


JEWELL LEATHER BELT, 


and REVERE RUBBER CO. 





Builders and Originators, Designers and Constructors. 


Wood-Working Machinery. 


For Every Purpose 
Meeting the requirements of 
PLANING MILLS, 
SASH, DOOR and BLIND FACTORIES, 
PATTERN SHOPS, 
General Wood-workers etc. 
With the latest and most advanced 


type of machines for fast’and per- 
fect work. 








New “ Standard;’’ Molder, Four Sided. 


4, 6, 7, 8, 9, 10 and 12-inch. 


Geared feed rolls, two above and two in 
table. Slotted steel heads. 


IRON CLAD PAINT CO. ironciadpaintee. 


Factory, 75477 Central Way. Sec. & Treas., No. 3 Case Bulld’g, 
CLEVELAND, OHIO. 


Send for Catalogue and information. 





And get the uine article, 
and save liability of suit for 
using an article made in viola- 
tion of the patents issued to 
Wm. Green, and now owned 
by this Company. 

IRON CLAD PAINT is the 
most durable, most 
fire-proof and cheap- 
est Paint made. 

FURNISHED both Dry and 
Ground in Oil. 


USED BY NEARLY ALL 
THE RAILEOADS 


AKRON CHEMICAL CO., 


Imperial Car and p AINTS. Black Asphaltum 


Bridge Paints. Paints. All grades, 
{560 State Street, AKRON, O. 


Printed in the Highest Style of Art, by 
C AT A L0 G | ES The Cleveland Printing & Publishing Co., 
Cleveland, Ox 





Trade Mark Patented, 
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Classified List of Advertisers. 


The star (*) indicates that the adv. appears 
alternate weeks ; the dagger (f) once a month; 
the double dagger (I) once in three weeks. 











Pace 

Aluminum— 

*Stan Aluminum Co., Canton, O............. — 
Automatic Sprinklers— 

“Neracher Sprinkler Co., Warren, O......... _ 
Alaims 

tCuyahoga Mfg. Co., Cleveland.,......0. ...... 17 
Belting— 

Puller Bros., Cleveland.........01c .cccccsecsseceevee IS 
Bolts and Bolt Machinery— 

Upson Nut Co., Cleveland.............sccces... 00 16 
Bollers and Boiler Attachments— 

Babcock & Wilcox Co., New York............ 20 

Wm. B. Pollock & Co., Youngstown, O..... 18 

KE. H. Jones & Co., Cleveland........0eeeses s+ 18 

Hazelton Tripod Boiler Co., Chicago......... 18 

N. Y. Central Iron Works, Geneva, N. Y.. 16 

Enterprise Boiler Co., Youngstown, O...... 20 
Blowers— 

W. H. LaFountaine, Cleveland, O.............. 18 
Bicycles— 


*A. W. Gump & Co., Dayton, O.........cccesere — 
Coal and Coke— 
Pittsburgh & Wheeling Coal Co., Cleve- 
land... 





eeeneh ome ecaune peosaees 13 
Cranes and Derricks— 
Wm. Tod & Co., Youngstown, O...........00000. 18 
Chain Belting— 
Jeffrey Mfg. Co., Columbus 0...............00 14 
Carpet Cleaning & Laundry Machines — 
W. H. LaFountaine. Cleveland O............. 18 


Civil Engineers and Architects— 


Py Come ORRIN UD ccnconcesccosasesdacsecsneces 16 
Cupolas— 
Victor Colliau, Detroit, Mich.............cc0 16 


Drilling Machines— 

Universal Radial Drill Co., Cincinnati, O.. 16 
Drop Presses— 

Toledo Tool & Machine Co., Toledo, O...... 18 
Blevators— 

L. 8. Graves & Co., Rochester, N. Y.......... 15 
Explosives— 

Hercules Powder Co., Cleveland......... eeceesee 18 
Blectrical Manufactures— 

{Cleveland Electrical Mfg. Co., Cleveland — 
Emery Wheel Machinery— 

J. Wendell Cole, M. E., Columbus, O., or 20 

SRAGRMO, TIL cccccsee coccccscsscecceve pileneentons eoeeece 

Engravers and Klectrotypers— 

nae Electrotype & Engraving Co., 


Union ectyee Foundry, Cleveland.... 14 





Engines (Steam) 
*Chandler & Taylor Co., Indianapolis, Ind. — 
Wm Tod & Co., Youngstown, Discsessas wieaaee 
Cc. H. Presley, ‘Cleveland 16 





E. H. Jones & Co., Cleveland................00008 18 
Buckeye Engine Co., Salem, O..... we 

*Clough, Witt & Co,, Cleveland... 
Skinner Engine Co., Erie, Pa...........000...... 19 
Westinghouse Machine Co., Pittsburgh... 19 





Ball & Wood Co., Elizabeth, | lt Geos 9 
Southwark Foundry & Machine Co., 
pe ee, eee eae 19 
*The Leftel Water Wheel & Engine Co...... — 
Sngines (Gas)— 
Schlelcaer, Scnumm & Co., Philadelphia, 
REE III, Bil sein cercssccsccckesascsices <enton 18 


Van Dusen Gas Engine Co., Cincinnati, 


cae Riaiacalstansotoasakents hopsadanenscesties Aft 


Engines (Oil) 

C. H. Presley, Cleveland, O....... wedesecessaieane 16 
Engineers’ Specialties— 

Sensible Packing Co., Chicago, II] .......... 11 
Engineers and Contractors— 





E. H. Jones & Co., Cleveland..............ssc00 - 18 
Bjectors— 

James Jenks, Detroit, Mich 16 
Files, Makers of— 

Reynolds Bros., Columbus, O............ sce. 20 

A H. Gough, Cleveland.................. 





Parkin & Bosworth Co., Cleveland 
Forges— 

Cleveland City Forge & Iron Co., Cleveland 20 
Foundries— 

Thos. D. West. Foundry Co., Cleveland..... 14 


Canton Iron Foundry Co., Canton, O........ 14 
Furnace Feeders— 

Brightman Stoker Co., Cleveland............. 15 
Galvanizers. 


OE, BE. Medell, Cleveland. ..ccccccssccccscccceccseee _ 
Gear Cutters— 
Palmer, Cunningham & Co. Wplindsighie, 
Pa 





eee wovce 14 
Grapples, Excavators and Dredges— 

Jas. H. Lancaster, New York..................0 17 
Grey Iroa Castings — 

The Ohio Pulley Co., Warren, O............... 20 
Graphite Paint— 

Jos. Dixon Crucible Co., Jersey City.......... 12 
Heating and Ventilating Apparatus— 

W.H. LaFountaine, Cleveland, O............. 18 
Hangers— 

W. H. LaFountaine, Cleveland, 0O............ 18 


Heaters and Purifiers— 
Stilwell & Bierce Manufacturing Co., 
Dayton, O...... 20 
%, H. Jones & Co., Cleveland.......0.-ccscsccese 18 
*Warren Webster & Co., Philadelphia, Pa — 
Hammers (Pow r)— 





Hackney Hammer Co., Cleveland............. 10 
Iron Ore, Bar and Pig L[ron— 

Dalliba, Corrigan & Co., Cleveland............ 13 

Cqlerey, Norton & Co., Cleveland........... .. 13 

J. H. Outhwaite & Co., Cleveland... sesees «enceeeee 13 

Condit-Fuller Co., Cleveland, o.. ecccces 38 


EK. C. Pope, Cleveland... coo 58 
Cleveland Iron Mining Co., Cleveland...... 13 





Iron and Steel Roofing— 
Sykes Iron & Steel Roofin — Niles, O... 19 
be: wed Iron Roofing , Cambridge, 


Garry Iron Roofing Co., Cleveland ............ 19 
Thompson Manu cturing Co Cleve d, 19 













*Ber Mfg. Co., Canton, O.. 19 
E s Bros., Detroit, Mich... 20 
Kauneberg Roofing Co., Canto » 
*The Long Steel and Iron Roofing —_ 
Lag mys! Co., Indinapolis.... 19 
H. Eller & Co., Canton, Dios 19 





5 Burton & Co., Detroit, Mich... 
Holton Iron Roofing Co, New Lisbon, 
Canton Steel Roofing Co., Canton, O.... 
{ Heberling Metal Roofing Co., Havana Ill. — 


Injectors— 


Penberthy Injector Co.. Detroit, Mich...... 20 

*Garfield Injector Co., Wadsworth, O.. 12 
Investments— 

W.N.G., Cleveland....... pditinine scctotensolbeasbbens II 
Lathes— 

H.L Shepard, Cincinnati. O............. sms a6 


Parkin & Bosworth Co., Cleveland.........00. 20 
Lathe Dogs— 
Palmer, Cunningham & Co., Philadelphia 14 
Mining Machinery— 
Webster, camp & Lane Machine Co., 
Akron, O 





odecee 14 
*Copeland & Bacon, New York...........000.. 12 
Machine Shops— 
by 4 on & Lane Machine Co., 
Toledo Machine & Tool Go., Toledo, O...... 18 





, Co. 
n Machine Co.. New  samapeoe “ 
C. H. Presley, Cleveland, O..... ....c..csscsssses 16 


Metal Ceilinges— 

Fred F. Bischoff. Chicago, I1l.................... 16 
Metal Wherls— 

tArrold Metal Wheel Co., New London, 0. — 
Me: chandise Brokers— 


L.. H. Oldfield, Wichita, Kan...................... 16 
Ore Separators— 

H. E. Collins & Co., Pittsburgh, Pa......... 13 
Patents— 

PRR Be So., THEW VOPR ...ccsccccscccsccocescecess 16 
Pumps (Steam)— 


E. H. Jones & Co.. a eens 
Deming Co., Salem, O.. 


Paint— 





Iron Clad Paint Co., Gated, Qrccavese once ES 
Akron Chemica! Co., | ER wooee 15 
Jos. Dixon Crucible Co., wear | eee 12 


Perforated Sheet Metal— 
Mestingten & King Suriiveting Co., 
Chicago 12 
Aitchison _ “Metal Co., “Chicago. 12 
Pulleys— 
Ohio Pulley & Machine Co., Warren, O.... 20 
Pipe Cutting & Threading Machines— 
*Wells Machine Works, Fostoria, O.......... — 





Packing— 

Sensible Packing Co., Chicago, I11............ II 
Raliroads— 

Time Tables, Etc 17 
Railway Supplies— 


Cleveland City Forge & Iron Co., Cleve- 
an 





Rock Breakers and Ore Crushers— 

Jas. H. Lancaster, New York...........ssssse. 7 
Rubber Goods— 

Fuller Bros., Cleveland.........00.sscccssssseesees 15 
Saws— 

Peter Gerlach & Co., Cleveland.......ses0000. 13 
Shafting— 

*Brightman Machine Co,, Cleveland......... 17 
Steam Boiler Inspectors— 

Hartford Steam Boiler Inspection & In- 

surance Co., Hartford, Comt........cccccsceores 12 

Steel Stamps and Stencils— 

J. H. Fleharty & Co., Cleveland...............0. " 


F. A. Sackman, Cleveland, O..................... 
Jas. Murdock Jr., Cincinnati, O................ “3 


Sheet Iron— 


Cleveland Rolling Mill Co., Cleveland....1 
Cambridge Iron & Steel Co. Cambridge, »2 


Steel Castings— 
Chester Steel Casting Co., Philadelphia, 





12 
Steel Rails, Blooms and Billets— 
Cleveland Rolling Mill Co., Cleveland....13, 16 
Sheet Steel— 
Cambridge Iron & Steel Co.,Cambridge, O 13 
Stokers— 


Brightman Stoker Co., Cleveland............. 15 
Steam and Hot Water Heaters— 

Hazelton Tripod Boiler Co., Chicago......... 18 
Twist Drilis— 


Cleveland Twist Drill Co.. Cleveland......... 20 
Graham Twist Drill Co., Detroit, Mich..... 20 


Turnbuckles— 
Cleveland City Forge & Iron Co., Cleve- 
an 





VICTOR COLLIAU, 


287 Jefferson Ave., 
DETROIT - MICH. 


H Sole Manufacturer of the 

: 3 Improved Patent 

H “f HOT BLAST 

&. ‘s 

emet COLLIAU CUPOLA 
: | ADDRESS : 





CLEVELAND BUSINESS DIRECTORY. 


F. FELKEL, 


CIVIL ENGINEER AND ARCHITECT, 
166 ST. CLAIR ST., CLEVELAND, 0. 
IRON BUILDINGS, LARGE SPAN ROOFS. 


PLANS for Manufacturing Plants, Ware- 
houses andother Heavy Structures a 
SPECIALTY. 








Bolt and Nut Works. 





Shipman Automatic 
Steam Engine; petro- 
leum kerosene or 
natural gas fuel. Au- 
tomatic in fuel and 
water supply. Sta- 
tionary and marine. 
I, 2, 4, 6and 8 _— 
power single; 8, 12, 
16 and 22 horse- 

wer compound. 

o engineer. Send 
for catalogue. Mention /ron Trade Review. 
C. H. PRESLEY, manufacturers’ supplies, 
a = machinery, 24 So. Water St., Cleve- 
and, O. 








The Dunnning Boiler. 
OLDEST AND BEST FOR 
STEAM and HOT 
WATER HEATING. 
Over 16,000 in use, 
Also Steam Engines 
and Boilers of all 
kinds and Machinery 
generally. Manufact- 

ured at the 
N.Y. CENTRAL 
IRON WORKS. 
80 EXCHANGE Sr., 
GENEVA, N. Y. 


SH EPARD’S NEW $60 


SCREW CUTTING 


Foot Lathe 


ae J & Power Lathes, 
Scroll- 











Cap Lathes, $1.25 


Lathes on payment 
fend tor catalogue ‘of Outfits for Amateurs or 
Artisans. Address H L. SHEPARD, Agt., 

124 East Second St., Cincinnati, O. 


THE 


BEST THING 


IN THE UNITED STATES FOR 


ONE CENT 


IS THE 


PHILADELPHIA 


RECORD 


$4 per year, Daily. 





$3 per year, omitting Sundays. 


FOR 
THE FARMER AND 
THE BUSINESS MAN 


RECORD 


HAS 


NO EQUAL. 


Address ‘‘ THE RECORD”’ 
Philadelphia. 








20 
Time Registers— 
The Automatic Time Stamp and Register 
Gee 5 ey canons shccdBecepacsoacascarvensss.c. 14 
Water Gas Furnaces— 
W. 8. Hutchinson, Chicago, Ill 20 
Window Blinds— 
Hartman & Durstine, Wooster, O. 13 
Wire Goods— 


*F. Powell & Co., Toledo, O......... eecccessccscces 20 
Wire Machinery— 

John Adt & Son, New Haven, Conn.......... 20 
Wood-Working Machinery— 


*{ndiana Machine ete. . Wayne, Ind — 
Geo. Place, New York, 


Frank & Co., Buffalo, Ry +. Wkaetipheskisdsaackbaaw 18 

The Egan Co., Cincinnati, O...........-sscmee 15 
Well Sinking Machinery— 

American Well Works, Aurora, IIl.......... 16 
Washers— 


Miltou Mfg. Co., Milton, Pa...,... 


seeareseveveeres 12 








L. HW. OLDFIELD. 
Merchandise Broker. 


Correspondence Solicited. 


WICHITA, KANSAS. 


cf USE poor printing when you 
can get the best at the same 
prices, of the CLEVELAND 

Spal s FURS Co., 


Cleveland 





“2 UPSON NUT CO, Manufacturers of 


Nuts, Washers, Carriage, ~~ Plow 


and Elevator Bolts, Coach Screws, etc. 








Hardware and Iron. 





facturers of Steel and Iron Wireand Steel 


COM iacturers 0 ROLLING MILL CO., manu- 


re. 








Machinists’ Supplies. 





| ace” & BOSWORTH, 9 and 11 So. Watei 
St., dealers in Manufacturers’ Supplies, 


Machinery and Tools. 








Steel Stamps and Stencils. 





LEHARTY, » i H. &CO., Rubber Stamps, 
Seals, Stencils, Automatic Check Punches 


and Numbering Machines. 92 Seneca St. 








Works and 


BUSINESS DIRECTORY. 


Akron, o. 


BSTER,CAMP & LANE MACHINE ©O,, 
Founders and Machinists, 12 Main st. 


Bischoff Metal Ceilings, 


(PATENTED.) 














It will pay to investigate 
and write for catalogue. 





Estimates submitted on ap- 
plication. 













aa Fred. F Bischof & Co, 


24 W. Lake St, 
CHICAGO, - ILL. 


LIGHTNING WELL-SINKING 


INERY MANUFACTURER 


H —— Jettin Revolv tam 
Diamond Pra on Dou, = 


Engines, Boile 
| \\ Wind Mills, Pumps. Encyclopedia, 1 5008 
r \ engravings, Earth Determ+ 

rN nation quality pr mailed,25c 
The American Weil W: 





General Office 
AURORA, 





JAS, MURDOCK, JR: 


Manufacturer of 


STEEL STAMPS, 
NAME PLATES, 


BoTIM He 


& TOOL ROOM 


CcEEcoKs. 
= 52 Longworth St, Cincinnati, 0. 





UNIVERSAL RADIAL 
RADIAL DRILLING MACHINES 


= THREE DESIGNS. SIX SIZES 
EMBODY ALL DESIRABLE FEATURES 


: = PRICES$450 °& UPWARD 
UNIVERSAL RADIAL DRILL CO 


CINNATI. O 





New York. 











S. T. W. Ejector. 


For Raising Water from 
Deep Wells, Streams, 
Excavations, &c. 


The cheapest made. Send fer 





Detroit, Mich, 
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The “ Lancaster’ Rock Breaker and Ore Crusher 


aL | 
\h 





The Strongest, Simplest, Cheapest and the Most Perfect Crusher Made. 





Instantly adjustable to yield any desired uniform grades of product. 

Half the power only required and is less liable to breakage, and less in 
first cost and also in subsequent wear and tear, and less weight than any 
rival’s breaker. For crushing rock for macadamizing and concreting pur- 
poses, and also for reducing ores, these breakers are specially efficient. 

The “ Lancaster” Crushers are also made in “ Sections” for easy trans- 


rtation in mountainous regions. 


May be mounted on wheels, worked by 


and, horse gear and steam or other power, and also fitted with Rota 


Screens, Elevators and Conveyors. 


Correspondence and trial tests solicited. 





THE “LANCASTER” 


Will automatically dig, raise and discharge mud, clay, gravel, sand, hard pan 


ores, rock phosphates and fire-clay from their beds and 
banks, and also load and unload vessels or barges with 
sand, coal, ores, grain and other materials. These Grap- 
ples are made of best forged steel, with four penetrating 
scoops, operated solely by compound leverage, thus dis- 
pensing with the inside sheaves, drums, catches, gears, 
chains and friction, found in all rival buckets. They 
may be worked by the “ Lancaster ” hand or horse-power, 
hoisters, or by any maker’s double drum hoisting engines. 
Send for our new illustrated price list, agency terms 
and testimonials, and make appointment to see our Rock 
Breakers, Grapples, Hand, Horse and Steam Power 
E. Comparison of our prices, capacities 

and merits with all rival Grapples, Rock Breakers, 


Hoisters at wor 


Hoisters, etc., earnestly solicited. 





Self-Penetrating Grapple, Excavator S Dredger. 





Correspondence solicited. Manufactured and sold by the patentee. 





THE CONLEY-LANCASTER” 





DIRECT STEEL PROCESS. 


JAMES H. LANCASTER. (P. O. BOX 3139) 169 AND 172 BROADWAY. NEW YORK, U. S&S. A. 





GAS # GASOLINE ENGINES 


STATIONARY and PORTABLE. All Sizes. 


. Dwarfs in Size, but 
> Giants in Strength. 


Expense one cent an 
hour per horse power 
and requires but little 
attention torun them. 
Every Engine 
Guaranteed. Full 
2 phen tens free by mail 
ention this paper. 


VAN DUZEN 








— 





GAS & GASOLINE ENGINE CO. Cincinnati, 0. 





bp, 0 


THIEVE 


house if you equip it with our 
T MECHANICAL 


ALARM DOOR KNOBS 
And Burelar Window Alarms. 


The best and cheapest protection to life and property. 


Cannot enter wee 
PATEN 


_ Cannot get out of order. 


YONE CAN PUT THEM ON. 
All that ts necessary is to substitute th: Alarm Knob 
for the old knob inside your door. 
SAMPLE BY MaIL,; ALARM KNOBS, $1.50 
PoOsTPAID, UWINDOW ALARMS, .50 
Packed im neat boxes with full directions. 


The CUYAHOGA MFG. CO., 
309 Society for Savings Buildi g, 
CLEVELAND. 0. 
4% Liberal discount to the trade. 


Wheeling & Lake Brie Railway. 


THE NEW THROUCH LINE 
BETWEEN 


TOLHDO 
—-AND— 
Steubenville, Pittsburgh, Marietta. 
THROUGH COACHES 


BETWEEN 


Toledo & Marietta. 


Through Sleepers Between 
PITTSBURGH AND CHICAGO. 


AND DAY COACHES BETWEEN 





Toledo and Pittsburgh, Via Akron, Ouy 
hoga Falls, Kent, venna, Leavitts- 
a Warren, Niles, Girard, 
oungstown, New Castle 

and Allegheny. 


The Only Line running through 


“BEAUTIFUL ZOAR.” 


4. G. Bram 


. Tas. M. Hatt, 
Traffic Manager. 





Patent Milled or Turned Shafting 


Is rapidly coming to the front. 
Made only by 


The Brightman Machine Co. 


CENTER ST. FROM MAIN TO WINSLOW, 


CLEVELAND, O. 


Gen’l Pass. Agent. 





| 


TRAVELERS’ RECISTER. 
Standard Time. 
Erie Raliway. 
Depot, South Water Street and Viaduct. 
Arrive. Depart. 


N. Y. & Pitts. Express....... Iss8am 25am 
Fast N. Y.:‘& Pitts. Express*io 55 a m oop m 
Mahoning Accommo......... qoam 
Pittsburgh Expresg............ i 25pm 
Youngstown Local............. am 

ahon’g div. & Pitts Local *1140am 


t430pm 
I1z0pm Ililiopm 


Pittsbur, Express SESE PRR 
New York Express............. CO PM e.cccocccocces 
*Daily. tDaily,except Sunday. {Daily ex- 


cept Monday. 


Cleveland & Canton Raliroad. 
(Standard Gauge.) 

Depart for— 
Zanesville and Coshocton—6:50 a. m., 3:00 p. m. 
Canton—6:50 a. m., 3:00 p. m., 6:20 p. m. 
Kent—6:50 a. m., 3:00 p. m., *5:45 p. m. 6:20 p. m. 
Bedford—6:5o a. ma. 12:10 a. Mm., 1:30 Pp. M., 3:00 

P. M., 4:40 P. m., *5:45 Pp. m., 6:20 p. Mm. 10:35 p. 


m. 

Newburgh—6:15 a. m., 6:50 &. m., 1:10 &. m.., I.30 
P. M1., 3:00 p. m., 4:40 p. m., *5:45 Pp. m., 6:20 p. 
m., 10:35 p. m. 

Arrive from— 

Zanesville and Coshocton—10:30 &. m.,6:30 p m 

Canton, 10:30 a. m., 2:35 p. m., 6:30 p. m. 

Kent—*8:10 &. M., 10:30 8. m., 2:35 p. m., 6:30 p.m. 

lord—6:00 a. m., *8:10 @.m., 10:30 &.m., 1:05 p. 
M1., 2:35 Pp. M., 4:15 Pp. m., 6:30 p.m., 7:10 p.m. 
Newburg —6:00 &. M., 7:15 a. m., *8:10 a. 
10:30@. M., 1.05 Pp. M., 2:35 P. M., 4:15 P. 
6:30 p. M., 7:10 p. m. 
Trains marked * run daily. 
Valley Raliway. 
For AKRON, CANTON AND MaRIprra. 


Depot oot South Water Street. 


Depart. Arrive. 
Valley Junction Mail.........*7 25am *64opm 
Marietta Express............... firisam {235pm 
Balto. & Wash. ress.... *400 pm *x0 25 a m 


Cleve. and Canton pm 8isam 
*Daily. tDaily, except Sun A 
J. T. JOHNSON, J. B. CAVEN, 
Gen. Supt. Gen. Pass. Agt 





From Cleveland Union Station. 


PENNSYLVANIA LINES. 


Cleveland & Pittsburgh RK. R. 








Depart. | Arrive. 
For Pittsburgh, Balti- 745am/|ds525am 
more, Washington, Phil- IIspm| 1z250pm 
adelphia and New York.) dir 1opm| 635pm 
745am) 1250pm 
Wheeling and Bellaire. Iispm| 635pm 
FIT IO P M]......ccocceeees 
Alliance Accomi............. | 325pm/ 1io1cam 
Ravenna Accom............. 500pm| 825am 





d Daily. * Except Saturday. Other trains 
except Sunday. 


From Cleveland Union Station. 


MtVernon en? Pan Handle Route 


Cleveland & Pittsburgh R. R. 


For Cuyaho Falls, | Depart. 
Akron, Orrville, Mill- 
ersburg, Gambier, Mt. 
Vernon, Columbus, Xe- 
nia, Dayton, Cincinna- 
ti, Louisville, Indiana 
olis, St. Louis, and all 
ints in the South and 
uthwest. 

For Cuyaho; Falls, 
Akron, Orrville, Mill- | 
ersburg, Gambier, Mt. 
Vernon and Columbus. 

For Cuyaho Falls, 
Akron, Orrville, Chica- 
g0, and all 


est and 











Arrive. 
‘ 800a mid 7 co am 
d8oopm/|) s4opm 
11s pm| t250pm 


8c00am) s 40pm 
ints in the [ 325 pm| tc1loam 
orthwest. 











d Daily. Other trains except Sunday. 

Pullman Palace Siocping Cove daily between 
Cleveland, Columbus and Cincinnati. City 
ticket office, Weddell House corner. 





FT. WAYNE, CINCINNATI & LOUISYILLE 
RAILROAD. 
The Popular Route Between the 


NORTH and SOUTH 


The Direct Route to or from 


Fert Wayne, Indianapolis, Terre Haute, 
Evansville and St. Louis. 


13 zs sHorter BETWEEN 13 
Fort Wayne and Indianapolis, 


Than any other Route. 
QQ mies snorter and quicker DD 
BY THREE HOURS, BETWEEN 


Louisville and | Fort Wayne. 


ASK FOR TICKETS VIA 


Ft. Wayne, Cincinnati & Louisville R. R. 


For sale by all Agents of connecting lines, 
Hast, West, North and South. 


GEO. W. SAUL W. H. FISHER, 
Gen’! Supt. Gen’l Pass. & Tk. Agt. 
FORT WAYNE, IND. 


PITTSBURGH AND LAKE ERIE 


RAILROAD. 
“Cleveland & rittsburgh Short Line.” 


Twenty (20) Miles Shorter than any other 
route between Cleveland, Pittsburgh, Wash- 
ington, Baltimore and the South East. 


5 Throvgh Trains Daily 5 
FAST TIME. NO DELAYS. 


“ For scen picturesque and varied, 
Through valleys green, ’mong mountains ser- 
The le’s favorite route I ween, (ried, 
The P. & L. E. sits enthroned as queen.” 


See that your tickets read via 


THE PEOPLE'S FAVORITE ROUTE. 
KE. HOLBROOK, CLaRxK, 
Gen’l Supt., G.P.&T.A. 
Pittsburgh, Pa. 


SCIOTO VALLEY 


RAILWAY. 


Direct route, Columbus, O., to Circle- 
ville, Chillicothe, Waverly, Ports- 
mouth, Ironton and Ashiand, Ky. 
Three trains daily except Sunday. 
Favorite route, North and West, mak- 
ing close connection at Ashland, Ky., 
with the Chesapeake & Ohio Ry., 
through the canons of New River 
passing White Sulphur Springs and 
the many Summer resorts of the Alle- 
ghenies in Virginia. 




















Shortest and Quickest Route to Rich- 
mond, ieee burg, Newport News, 
Old Point Comfort. 


J. Rosrmaon, Receiver, Jno. J. ARCHER, 
Columbus,O. Gen’l Pass. Agt 








— TNE-—— 


Cleveland «Marietta Ry. 


THROUCH TRAINS 


Toledo, Cleveland and the Ohio River. 


The shortest and best Route via Marietta to 
Washington, D. ©., Charleston, W. Va., 
Parkersburg, W. Va., and the South. 


Direct connections at Union Depots, with all 
great through lines to all Points 





WEST, NORTHWEST, SOUTH, SOUTH- 
WEST AND SOUTHEAST. 


—_——- 


Lowest Rates. Oulckest Time. 


Best Accommodations. 


Tickets sold and bag. ge checked through 
to destination. Reliable information and best 
rates will be furnished by any agent of the 
Popular C. M. 
A.T. WIKOFF, 

Pres. and Gen. Mer. 


W. K. RicHarDs, 
QP.a&T.a. 





THE FAVORITE 
—AND— 
PICTURESQUE ROUTE 
—To— 


=~ New York, Boston 
/ and the East. 
The shortest anc 
quickest Route to Pitts- 
td at Washington and 
= more & the South: 
eas 


. 


New Central Depot So. Water St. and Visduct. 





Depart. 
No. 62, Accommodation................++.+. + 6coan 
No. 72, New York & Pitts. Express....* 810a m 
No. 70, Pittsburgh Accom.................. *11 25a m 


No. 64, New York & Pitts. Limited...* 250 pm 
No. 66, Mantua Accommo ° 


poonecanvnes edesed 4 20 pm 
No. ti” gs fee t oopm 
No. 68, New York & Pitts. Ex............ Iloopm 
Arrive. 
No. 61,N. Y. & Pittsburgh Express...¢ 5 15a m 
No. 71, Youngstown Accom................ 15a 
No. 65, New York & Pitts. Lim.. “9558 
No. 67, Pittsburgh Accom......... 30p 
No. 73, Leavittsburgh Local...... 10p 
No. 63, New York & Pitts. Ex....,....... 5° p 





_ e manent Sy seibshesescacessscess 

0. 69, Youngstown Rica t91Iopm 

*Daily. tDaily, except Sunday. ° 
Baggage checked through to all points Kast. 
Through tickets and information rding 

the route can be obtained at office, 141 Su 01 

street, and at Depot N. Y., P. & O. Railroad, 

South Water street and Viaduct, Cleveland. 

A. M. Tucker, Gen. Mang., Cleveland, O. 

W.C RINEARSON, Gen. Pass. Ag’t, New York. 

G. E. Fouts, C P. & T. A., Cleveland. 





CLIPSE ‘ust 


LECT ROTYPE 


Beek NCRAVING CO. 
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THE HAZELTON TRIPOD BOILER 


Furnishes more and dryer steam with less fuel, and generates steam more 


rapidly, than any other boiler in use. 
CLEVELAND REFERENCES. 


J. W. Britton, Esq . 
Woods, Jenks & Co., 
w. S. Tyler Wire Works Co., 








Cherry Valley Iron Works, Leetonia, 0.., 
Federal St. & Pleasant Valley Pass. Ry., Pittsburgh, Pa., 
Anglo-American Provision Co., Chicago, 






















Cleveland Forge & Iron Co., Wellsville Plate & Sheet Iron Co., Wellsville, 0., F Cc 

Bishop & Babcock Co., Falcon Iron & Nail Co., Niles, 0. $4 ‘ Yr 
Cleveland Saw Mill & Lumber Co. 
address: THE HAZELTON TRIPOD BOILER CO | 

a ly | : Ww 

GEO. A. HUMPHREYS, Ag’t, 723 Perry-Payne Bldg., CLEVELAND, 0. 809 Monon Block, 324 Dearborn St., CHICAGO, ILL. a 

Who also offer the Hazelton Purifier which we guarantee wiil remove 90 to 95 per cent. of the impurities from feed-water. } T 
4 


WILLIAM TOD & CO.. YOUNGSTOWN, OHIO. THE DEMING CO., 


SALEM, OHIO. ‘ 
Pumps, 


For HAND AND POWER.! 
Adapted for BOILER FEEDING, FIRE 4 
PURPOSES, etc.; also ARTESIAN WELI a 
i CYLINDERS and WorKING HEaps for : 

— = FACTORIES, MILLS and FURNACES. 
HENION & HUBBELL, 55 & 57 N.Clinton St., Chicago, General Western Agents 


Send for illustrated catalogue and pricelist. Mention this paper. 


The Porter Hamilton Engine. | — 











Single Compound and Condensing-100 horse-power and upwards. 


THE HAMILTON BLOWING EFGINE, HYDRAULIC CRANES, 
ACCCUMULATORS AND SHEARS. 


HEAVY SPECIAL MACHINERY CENERALLY. 


3 ys “S Mation NG: B° O;LER-VWJoRKS: * 
oll LERS._ 


spusSES, RLAST ii, 
pirte Stas of ROLLING MILL Work. * 
“W™B,.POLLOCK & CO.YOUNGS TOWN, O. 





a@ SEND FOR ILLUSTRATED CATALOGUE. 


=. FX. SONES & Co., 
ENCINEERS +> CONTRACTORS, 


223-245 River St., CLEVELAND, O. 








RANK & CO. BFfAO_K 


MANUFACTURERS OF 


pte  imapggene Ten ORTISER 
BAND SAWS, EWESCROLL SAWS, [ SAW TABLES, BENCHES. 





Steam Plants Complete. Engines, Boilers, Pumps, Heaters, Etc. 
Steam and Hot Water Heating. 


STURTEVANT’S BLOWERS, COILS, ETC., 
FOR HOT BLAST HEATING, 


THE TOLEDO MACHINE TOOL CO., 


MANUFACTURERS OF 


PRESSES, DROP PRESSES, DIES, 


Special Machinery 


DESIGNED AND BUIL TO ORDER, 


a“ 





oe Me OO eet et OO 


a 








: Dies for all kinds of sheet metal goods, leather, paper, etc. In- 
= ventors’ models and specialties. Send for circulars and prices. 


St. Clair and Washineton Streets. 
TOLEDO, O 





Mention this paper. 











Otto Gas Engine Works, 
SCHLEICHER, SCHUMM & CO. A, Ao coma 


Horizontal OTTO Gas Engines. 
Vertical UTLO Gas Engines. 
Twin Cylinder OTTO Gas Engines. 
Combined OTTO Gas Engive Pumps. 
Combined OTTO Gas Engine Dyvamos. 


SIZES: 1, 2,4, 7,10, 15,26 AND 50 HORSE-POWER. 









Stump before a blast. | Fragments after a blast. 


MS STRONGEST and SAFEST EXPLOSIVE 


mown to the Arts. he 

















WA7. EX. LurakF*ountaine, 


’" ) yeaworacTURER OF | 


VENTILATING FANS AND BLOWERS, HANGERS, 


Carpet Cleaning and Laundry Machinery and other 
~ = special eddnary. | 


1335 Lexington Ave. » . CLEVELAND, oO. | 





A\s POWDER, FUSE, CAPS, 
Electric Mining ‘Goods, 


AND ALL tr tea STUMP BLASTING, 
LE BY THE 
CULES. POWDER COMPAN 
HER Prospect Street, Cleveland, ¥ 


iW. WILLARD, Manageret 


AD, 
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THE BALL & WOOD CoO., 


Owners of Ball Patents and Builders of 


Improved Automatic Cut-off Engines, 


Under the personal supervision of the inventor, F.H. Ball. 


Simple Engines, Electric Lighting Plants, 


Compound Engines, for Electric Railway Plants, 


Triple Expansion Engines, Manufacturing Engines, 


And all purposes requiring close regulation and economy. 


WORKS, ELIZABETH, N. J. OFFICE, 15 CORTLANDT ST., N. Y. 





The Long Steel & Iron Roofing & Corrugating Co., 


(Successors to 0.8. KEELY & CO.) Manufacturers of 


STEEL AND IRON ROOFING, 


Corrugated Fen te and ae ng, Iron Ore 
Paint ment, 


N. E. Cor. Illinois and Merrill Seam, IND'ANAPOLIS, IND 
Write for Catalogue and Price List. 


The BERGER MANUFACTURING dog CANTON, O. 


‘i . make arrange- 
\ BERGERS| | ments for ROOF: 
Ne Keiaal ING until you 

\) J have seen ours. 
| Hi ; 
{ 











ROOFING 
It Excels all other Metal Roofs. 





THE DIFFERENCE! 


The power ofany Engine is regulated, lst. By the Steam Pressure. 2d. By 
the Cylinder Area. 3d. By the Speed! 


Owing to the SINGLE-ACTING principle of Westinghouse Engines, the 
standard speed of small ones is 500 and of large ones 250 revolutions per min- 
ute; while the speed of other Engines is limited to about 200 in small and 70 
to 100 revolutions in large ones where durability is duly considered ! 


The ordinary Steam Engine requires constant attention, largely from two 
causes: lst. Because its design (not admitting of self-lubrication) must have all 
parts lubricated by hand many times daily; 2d. Because the DOUBLE-ACTING 
principle MUST loosen the parts. This is only a question of time. If the 
Engine be well built, more time; if carelessly built, less time; the result, how- 
ever, is inevitable. It is a question of principle and not of workmanship. 
Imagine the shock produced by reversing the full power at every stroke. Just 
think how this shock is aggravated when the Engine is speeded up! The blow 
is equal to that of a steam hammer, and MUST loosen the parts. 


The low initial speed of the ordinary Engine necessitates ‘‘ speeding-up,’’ as 
it is called, in driving all machinery that runs even at ordinary speeds. This 
“‘speeding-up” process involves an outlay for shafting, hangers, pulleys, belt- 
ing, etc., often equal to the cost of the Engine itself! It costs at least $5.00 per 
year to lubricate each additional bearing. It costs the fuel necessary to drive 
all this useless, expensive and non-productive machinery, bought and run for 
the sole purpose of obtaining requisite speeds. 


WESTINGHOUSE ENGINES have been designed by intelligent and ex- 
perinced Steam Engineers, expressly to meet and correct these manifest evils! 
6000 in use! 

Tllustrated printed matter furnished on application. 





















6 THE WESTING 


e} IS) 3 MACHINE COMPANY. : 
Siuu) PITTSBURGH. PENNA.U.S.oF A. OB 


» SKINNER ENGINE Ta PA, 
AN OVER 4500 IN USE. 



















MANUFACTURERS OF 


we Se AUTOMATIC, STATIONARY & PORTABLE 


BENGINES BOILERS 


SEND FOR CATALOGUE. 











SOUTHWARK FOUNDRY & MACHINE CO., Philadelphia, Pa. 





SOLE MAKERS OF THE 
PORTER-ALLEN AUTOMATIC ENGINE. 
Blowing Engines, iasindes hie og 

Centrifugal Pumps, Accumulators, 


Hydraulic Cranes, 
Boilers Tanks, etc. 





a 
) 
aw 





GARRY IRON AND STEEL ROOFING COMPANY, 


The Largest Manufacturers of Iron and 
Steel Roofing in the World, 


MANUFACTURERS OF ALL KINDS OF 


Iron and Steel Roofing, Crimped and Corrugated 
Sidi ng. Iron and Steel Tile or Shingle, Fire- 
Proof Doors and Shutters, Iron 
Ore Paint and Cement. 
Iron Frames for Roofs and Buildings. 
No. 152 MERWIN ST., CLEVELAND, O. 
@@Send for Circular and Price List No. A 


CORRUGATED IKON 


Seven sizes of Corrugations---Straight or 
Curved. Wewant to mail you the Finest Roofing 
Catalogue ever published. 


THOMPSON M’F’G CO., Cleveland, 0. 


THE KANNEBERC ROOFING CO., Canton, O. 


The Originators of Strictly Genuine Steel Roofing.) 
MANUFACTURERS OF THE 


» Kanneberg Pat., Latest Improved, Folded Lock Seam Roofing, 
Made of STRICTLY GENUINE STEEL, 


ly! it : CORRUGATED IRON (four sizes of corrugations), and Crimped 
al | ‘My - Ri Eage Iron Roofing and Siding, Beaded Iron Siding and Ceiling, 
Water Proof Builaing Paper, Dry and Ready Mixed Paints, Etc 

Write for Catalogues, Price Lists and Samples. 


AOLTON [IRON ROOFING 
a wlll 7s CEILING &c. 


SIDING, | BEC Ai tidetdee: 


AGENTS WANTED EVERYWHERE 


GARRYS 
CORRUGATED 


QO3d0WIy 























CAMBRIDCE ROOFING C0. Cambridge, 0.& Chatanooga, Tenn. 


Manufacturers of 
yiate, neties, Crimped 
ereens ed and Beaa- 
ed 2 wie iding and Ceil 
ing. 
PURE STEEL A SPECIALTY 
@@ Send for Descriptive 
Catalogue. 








—MANUFACTURERS OF— 


Steel Footing, 


Corrugated Iron, 


“rimped Edge Roofing and Siding, Beaded Siding and 
Ceiting, Patent Slip Joint EKAVE TRO GHS, etc. 


WRITE US FOR PRICES. 
Agents Wanted. #ddress OFFICE NO, 223, CANTON, O 






POOFKS 


“SS aaa — 
SYKES’ 


IMPROVED 





All my Iron 
and Steel is re 
rolled and box 
annealed, well 

ainte d on 





y put on. 
oye TROT & eormmz, ROOFING coo., 
or Cireular end Price List, NILES, O., and CHICAGO, ILL. 


and mention this paper. 





































20 "Tes Iron ‘TRapp Review. 


















Sri. EL...’ sS 


PATENT LIME-EXTRACTING 


Heater and Filter 


COMBINED, 


Is the only lime-extracting Heater that will prevent scale in 
steam boilers, removing all impurities from the water before 
it enters the boiler. Thoroughly tested. 


OVER 3,000 OF THEM IN DAILY USE. 





This cut is the fac simile of the oqpenceate of the shelves o. 
a No. 5 Heater at work on ordinary lime-water when the door 
was removed after the Heater had been running two weeks. 


ILLUSTRATED CATALOGUES 


Stilwell & Bierce Mfg. Co., 


DAYTON, OHIO. 




















NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


in Use, Over 2,600. ‘25 to 1,000 H. P. 


These engines are the combined result of 
long experience with automatic cut-off reg- 
ulation, and most careful revision of all de- 
tails. They are designed and constructed 
for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable 
Sys Economy in Steam Consumption and Supe- 
=> rior regulation guaranteed. Self-contained 
=— Automatic Cut-off Engines 12 to 200 H. P. for 
—— = = driving Dynamo Machines a Specialty. Ilus- 
== rated Circulars, with various data as to 
practical Steam Engine Construction and 


BUCKEYE ENCINE CO., Salem, O. 
SALES AGENTS: 
W. L. SIMPSON, 10 Telephone Building, 18 Cortlandt St., N. Y. 

W. N. ROBINSON, 154 Washington St., Chicago, fll. ROBINSON & CARY CO., St. Paul, Minn. 


Water Cas Furnaces |. 


FOR LOCOMOTIVES, STEAMBOATS AND STATIONARY BOILERS. ‘ 


A Perfect Smoke Burner. 
6 Washineton-:st., Chicago. 


j 
4 
4 
4 


performance, free by mail. Address 














W. S. HUTOHINSON. 





OLD 
1874. 





SEND FOR CATALOGUE. Cor. Lake & Kirtland Sts., Cleveland. | WRITE FOR DISCOUATS. 


CLEVELAND TWIST DRILL CO., 


a. , 
con” GONE BEST PULLEY . : 
(aa We EARTH. : 


Mansy Acents WANTED 


OHIO PULLEY & MACHINE CO, 
YVARREN.OHIO 














The Exart or Detroit 
Emery Corundum Wheels and Machinery. 


writeto J. WENDELL COLE, M. EB., 
a@-N. B.—Also Agent for WM. SELLERS & Co,’s SpEciat TOOL GRIND- 


ER and Twist DRILL GRINDER WITH POINTER, for Pennsylvania, Ohio, 
Indiana, Illinois and Wisconsin. 








PEN EER Tay 


»AUTOMATIC INJECTOR. 


, — Guaranteed 99 per cent. Efficiency 
>: 







‘ AS A BOILER FEEDER. 
ire 


42 000 in actual use. 
he. Sent on 30 days’ trial. 


Ve ) PeNBERTHY INJECTOR COMPANY. 


Manufecturers, 
DETROIT, - MICH. 
 C.H. PRESLEY, Agent, Cleveland, O. 


FOR THE GRAY PLANERS. These are heavy, power- 
ful, handy and rigid machines with quick return for 
both table and cross-head. We have the Gould & 


Eberhard Shepers with quick return stroke. These 
shapers are of very strong design and are built to stand up under rough and 
heavy work. These tools are kept in stock and we invite inspection at 


THE PARKIN & BOSWORTH CO., *''®. Waterst; 4.7¢ viaduct st. 








PRESSED WROUCHT IRON OPEN TURN BUCKLES. 
i BEST 





The list retail price of this Buckle is less than one-half the 
wholesale price of inferior goods when we commenced to man- 
facture, and dealers, even in small towns, find it profitable to carry a stock to sell with iron for tie rods 


CLEVELAND CITY FORGE & IRON CO,. CLEVELAND, OHuiIo. 





REYNOLDS BROS., TOLEDO 


MANUFACTURERS OF 


Hand Cut Fileg | WIRE & IRON WORKS 


Wire and Iron Fencing, 
Roof resting, 
Wire and Iron Window Guards, 
Stable Fixtures, 


And Builders’ Wire and Iron Work of every 
Description. 


F, POWELL & CO., 
TOLEDO, OHIO. 


133 & 135 N. Water St. 


COLUMBDS, OHIO. 


Old Files Recut and 
Warranted Superior to 
any Machine Cut and 
Lead Tempered in the 
pera. Send for price 














District Manager, Box 152, Chicago, I11., or Box 84, Columbas, O. 





Awarded the GRAND PRIZE at the Paris Exhibition. 





Cleveland Cffice, 412, Perry-Payne Euilding, Cleveland, O. 








CRAHAM TWIST DRILL CO,, Detroit, Mich., 


Sole manufacturers of GRAHAM’S PATENT GROOVED SHANK TWIST DRILLS 
and CHUCKS, Endorsed by progressive mechanics everywhere. Send for Catalogue. 





JOHN ADT & SON, 
New Haven, Conn. 


Builders of Machinery for Hardware 
Manufacture. 






Automatic Wire Straightening and Cutting 
Machines, Butt Milling Machinery, 
Butt Drilling Machinery, Rivet- 
ing Machines, Foot Presses, 

Sprue Cutters, Eto, 


Enterprise Boiler Company, 


MANUFACTURERS OF 


BOILERS, AND TANKS, SHEET IRON AND PLATE WORK 


Of all Descriptions. 5 








YOUNGSTOWN, 
OHIO. 
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